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Preface Maintenance Manual Ordering Procedure RELATED PUBLICATIONS 
(IBM Internal) 


The drawings and specifications contained herein shall not be A list of related publications can be found in the Maintenance 


reproduced in whole or in part without written permission. Individual pages of the 3880 Maintenance manual can be Support Manual, REF section. 


, . ordered from the Tucson plant by using the Wiring 
IBM has prepared this maintenance manual for the use of IBM Diagram/Logic Page Request, Order No. Z150-0130 (U/M 
customer engineers in the installation, maintenance, and repair 015). In the logic page columns, enter the page identifier 


of the specific machines indicated. IBM makes no information: sequence number and side number El. part number 
representation that it is suitable for any other purpose. 2 and engineering change (EC) number Ei. 


Information contained in this manual is subject to change from 
time to time. Any such change will be reported in subsequent 
revisions. 


It is possible that this material may contain reference to, or 


information about IBM products (machines and programs), 3880 as PN 6316669 881143 
programming, or services that are not announced in your MIM [Seq AA0010 [2 of 6 13 Jan 84 


country. Such references or information must not be construed © Copyright IBM Corp. 1984 
to mean that IBM intends to announce such IBM products, 
programming, or services in your country. Groups of pages can be ordered by including a description 


(section, volume) and the machine serial number. 
This manual uses a specific range of words so that the text can 
be understood by customer engineers in countries where English 
is not the normal language. 


Requests for copies of IBM publications should be made to your 
IBM representative or to the IBM branch office servicing your 
locality. 


A form for reader’s comments is provided at the back of this 
publication. If the form has been removed comments may be 
addressed to: 


International Business Machines Corporation 
Department 61C/313 
Tucson, Arizona, U.S.A. 85744 


IBM may use or distribute any of the inforrnation you supply in 
any way it believes appropriate without incurring any obligation 
whatever. You may, of course, continue to use the information 
you supply. 
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Safety 


Rules for Safety 


If (1) you know the safety rules for working with electrical and 
mechanical equipment and (2) you observe the rules, you can 
work safely with IBM equipment. 


Do not fear electricity, but respect it. 


While you are maintaining IBM equipment, (1) observe every 
safety precaution possible and (2) observe the following safety 
rules. 


Work Environment. 


Do not work alone in hazardous conditions or near 
equipment that has dangerous voltages. Always inform 
your manager if the conditions or voltages are a possible 
problem. 


Always look for possible hazards in your work environment. 
Examples of hazards are: moist floors, nongrounded 
extension cables, power surges, and missing safety 
grounds. 


Do not perform any action that makes the product unsafe or 
that causes hazards for the customer personnel. 


Before you start the equipment, ensure that other CEs, and 
customer personnel, are not in a hazardous position. 


Do not wear loose clothing that can be trapped in the 
moving parts of a machine. Ensure that the sleeves of your 
clothing are fastened or are rolled above the elbow. If your 
hair is long, or if you wear a neck scarf, fasten it to make it- 
safe. 


Insert your necktie into your clothing or fasten it with a clip 
(preferably nonconductive) at approximately 8 centimeters 
(3 inches) from its end. 


Lift the equipment or parts by standing or pushing up with 
your stronger leg muscles; this action removes the strain 
from the muscles in your back. Do not lift any equipment or 
parts that are too heavy for you. 


Put removed machine covers in a safe place while you are 
servicing the machine. Reinstall the covers before returning 
the machine to the customer. 


Always keep your CE tool kit away from walk areas so that 
other persons cannot trip over it. For example, keep the kit 
under a desk or table. 


Observe good housekeeping practices in the area of the 
machines while you are performing maintenance and after 
completing it. 


After maintenance, reinstall all safety devices, such as 
guards, shields, labels, and ground wires. Exchange safety 


Trademark of the Gardner-Denver Co. 


devices that are worn or defective. (Remember: the safety 
devices protect you from a hazard. You destroy their 
purpose if you do not reinstall them when you have 
completed the service call.) 


Electrical Safety 


if possible, always unplug the power-supply cable before 
you work on a machine. When you switch off power at the 
wall box, lock the switch in the off position or attach a DO 
NOT OPERATE tag (2229-0237) to the switch. 


Note: A non-IBM attachment to an IBM machine 
may be powered from another source and may be 
controlled by a different switch or circuit breaker. 


Switch off all power before (1) removing or assembling the 
main units of the equipment, (2) working near to power 
supplies, (3) inspecting power supplies, or (4) installing 
changes in machine circuits. 


Unless the maintenance documents specifically instruct you, 
do not service the following parts with power on /f the part 
is removed from its installed position in the machine: power 
supplies, pumps, blowers, motor generators, and other units 
with voltages that are more than 30 V ac or 42.4 V dc. 
(This rule ensures that correct grounding is maintained.) 


If you really need to work on equipment that has exposed 
live electrical circuits, observe the following precautions: 


— Ensure that another person, who is familiar with the 
power-off controls, is near you. Another person must 
be there to switch off the power, if necessary. 


- Do not wear jewelry, chains, metal-frame eyeglasses, or 
other personal metal objects. (Remember: if the metal 
touches the machine, the flow of current increases 
because the metal is a conductor.) 


— Use only insulated probe tips or extenders. 
(Remember: worn or cracked insulation is unsafe.) 


— Use only one hand while you are working on live 
equipment. Keep the other hand in your pocket or 
behind your back. (Remember: there must be a 
complete circuit for an electrical shock to occur. This 
precaution prevents your body from completing the 
circuit!) 


— When you use a tester, set its controls correctly and 
use insulated probes that have the correct electrical 
specification. 


— Do not touch objects that are grounded, such as metal 
floor strips, machine frames, or other conductors. Use 
suitable rubber mats obtained locally, if necessary. 
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When you are working with machines having voltages more 
than 30 V ac or 42.4 V dc, observe the special safety 
instructions given in customer engineering memorandums 
(CEMs). 


Never assume that power has been removed from a circuit. 
First, check that it has been removed. 


Do not touch live electrical circuits with the surface of a 
plastic dental mirror. (Remember: the surface of the dental 
mirror is conductive and can cause damage and personal 
injury.) 

If an electrical accident occurs: 

1: Use caution; do not be a victim yourself. 

2. Switch off the power. 

3. Instruct another person to get medical aid. 

4. If the victim is not breathing, perform mouth-to-mouth 


rescue breathing. See "Electrical Accidents ~ First Aid" 
(below). 


Mechanical Safety 


Do not touch moving mechanical parts when you are (1) 
lubricating a part, (2) checking for play, or (3) doing other similar 
work. 


Safety Glasses 


Wear safety glasses when: 


Using a hammer to drive pins or similar parts 

Using a power drill 

Using a spring hook to attach or remove a spring 
Soldering parts 

Cutting wire or removing steel bands 

Using solvents, chemicals, or cleaners to clean parts 


Working in any other conditions that could injure your eyes 


Tools, Testers, and Field-Use Materials 


Do not use tools and testers that have not been approved 
by IBM. Ensure that electrical hand tools, such as 
Wire-Wrap' tools and power drills, are inspected regularly. 


Exchange worn and broken tools and testers. 


SAFE 1 


Do not use solvents, cleaners, or oils that have not been 
approved by IBM. 


Safety 


Summary 


Prevention is the main aid to electrical safety. Always think 
about electrical safety and use good practice, for example: 


Ensure that the customer's power receptacle matches the 
IBM equipment specifications. 


Inspect power cables and plugs; check for loose, damaged, 
or worn parts. 


Review the procedure in the maintenance documents before 
you remove a part that can hold an electrical charge from 
the machine. Carefully discharge the necessary parts 
exactly as instructed by the procedure. 


Do not use a normal light (for example, a table lamp) as an 
extension trouble light at a machine. 


Never assume that a machine or a circuit is safe. No machine is 
always completely safe. You may not know the exact condition 
of a machine because, for example: 


The power receptacles could be wrongly wired. 
Safety devices or features could be missing or defective. 


The maintenance and/or changes history could be wrong or 
not complete. 


The design could have a problem. 


The machine could have damage, caused when it was 
shipped. 


The machine could have an unsafe change or attachment. 


An engineering change or a sales change could be wrongly 
installed. 


The machine could be deteriorated (1) because it is old or 
(2) because it operates in an extreme environment. 


A part could be defective, therefore causing a hazard. 


A part could be wrongly assembled. 


These are some of the ways that the condition of the machine 
could affect safety. Before you start a service call or procedure, 
have good judgment and use caution. 


SAFE 1 


Safety 
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Electrical Accidents - First Aid 


When performing rescue procedures for an electrical accident, 
do as follows: 


e Use Caution: If the victim is still in contact with the 
electrical-current source, remove the power; to do this, you 
may need to operate the room emergency power-off (EPO) 
switch or the disconnecting switch. If you cannot find the 
switch, use a dry wooden rod or other nonconductive object 
to pull or push the victim away from contact with the 
electrical-current source. 


¢ Work Quickly: \f the victim is unconscious, he/she may 
need (1) mouth-to-mouth rescue breathing and possibly (2) 
external cardiac compression if the heart is not beating. 


e = Call for the Rescue Service, such as the ambulance or the 
hospital. Instruct another person to call for medical aid. 


" Determine if the victim needs mouth-to-mouth rescue breathing. 
If he/she does, perform the following steps. 


CAUTION 

Use extreme care when you perform rescue breathing for 
a victim who may have breathed-in toxic fumes. Do not 
breathe-in air that the victim has breathed-out. 


1. Prepare for rescue breathing: 


a. Ensure that the victim's airway is open and that it is not 


obstructed; check the mouth for objects that may be 
obstructing the airway, such as chewing gum, food, 
dentures, or the tongue. 


b. Place the victim on his/her back, put one hand behind 
the victim's neck, and put the other hand on his/her 
forehead. 


c. Lift the neck with one hand, and tilt the head backward 
by pressing on the forehead with the other hand. See 
Figure 1. 


Figure 1. 


2. Look, listen, and feel to determine if the victirn is breathing 


freely: 
a. Put your cheek near to the victim’s mouth and nose. . 


b. Listen and feel for the breathing-out of air. At the same 
time, look at the victim’s chest and upper abdomen to 
see if they move up and down. 


3. If the victim is not breathing correctly: 


a. Keep the victim's head tilted backward; (see Figure 1). 
Continue to press on the forehead with your hand; at 
the same time, rotate this same hand so that you can 
pinch together the victim’s nostrils with your thumb and 
finger. See Figure 2. 


Figure 2. 


b. Open your mouth wide and take a deep breath. Make a 
tight seal with your mouth around the victim’s mouth as 
shown in Figure 3 and blow into the victim’s mouth. 


Figure 3. 
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c. Remove your mouth to let the victim breathe-out, and 
check that the victim's chest moves down. See Figure 
4. 


Figure 4. 


d. Repeat steps b and c once every 5 seconds either until 
the victim breathes for himself/herself or until medical 
aid comes. 


Safety SAFE 2 


Reporting Accidents 


Report, to your field manager, all electrical accidents, possible 
electrical hazards, and accidents that nearly occurred. 
(Remember: an accident that nearly occurs might be caused by a 
design problem; your immediate reporting ensures that the 
problem will be solved quickly.) 


Report also all small electrical shocks. (Remember: a condition 
that causes a small shock need only differ slightly to cause 
serious injury.) 
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References to Other Sections 


See the PWR section for information about power-on and 
power-off sequences, and the operator and power switch 
panels. 


See the START section for information about diskette drive and 
maintenance device starting procedures. 


See the PROG secticn for operating instructions and descriptions 
of the online test. 


See the INST section for setting the diskette load control 
switches during installation of the 3880. 


See the CARR section for information on the diskette drive. 


See the OPER section of the MSM manual for a short description 
of the cards in the 3880. 


Contents 


Contents 


INTRO 1 


INTRO 1 


3880 Maintenance Library | | 3880 Maintenance Library INTRO 5 


Description of the Maintenance Volumes 

‘The 3880 maintenance library contains six volumes: 

The first three volumes contain: | 

¢ Maintenance Information Manual (MIM). (R-10) 

¢ Parts Catalog Manual (PCM) (R-20) 

¢ Maintenance Diagrams Manual (MDM) (R-30) 

The MIM, PCM, and MDM are used by the on-site CE along with the maintenance 
device (MD) to complete the maintenance jobs without going to other parts of the 
maintenance library. 

The next three volumes contain: 

¢ Error Code Manual (ECM) (R-45) 

° Maintenance Support Manual (MSM) (R-60) 

* — Logic Reference Manual (LRM) (R-70) 

The ECM provides descriptions of IML codes, symptom codes, and isolation codes. It 


also describes diagnostic tests and has second level diagrams. The LRM has the 
oscilloscope points. The MSM gives reference and sense byte information. 


3880 ere |. 6315670 || 881143 881216 A15621 A06162 A21802 
MIM Seq AC0001_ |2 of 26 13 Jan 84 | 15 Aug84 | 01Aprss | 15 May 85 | 17 Jun 85 


© Copyright IBM Corp. 1984, 1986 3880 Maintenance Library INTRO 5 


3880 Maintenance Library (Continued) 
Contents of the Maintenance Volumes 


MIM 


Maintenance 
Information 
Manual 


Vol. R10 


PCM 
Parts 
Catalog 
Manual 


Vol. R20 


MDM 


Maintenance 
Diagrams 
Manual 


Vol. R30 


Note: The Maintenance Diagrams Manual (MDM) 
volume R30, contains the microfiche copy of the Parts 
Catalog Manual (PCM), volume ‘R20. 
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Contains: 


User: 


Entry: 


Contains: 


User: 


Entry: 


Contains: 


User: 


Entry: 


Procedures for the installation, operation, and repair 
of the machine 

On-site CE 

Need to install or repair the machine 

Diagrams and listings of all parts in the machine 
(except cards and cables). List of where the parts 
are used. On microfiche only. 

On-site CE 

Physical part location 

Cable charts, card charts, power diagrams, and 
voltage pin lists 

On-site CE 

Card location, cable location, power unit label, and 


- MD MAP reference 
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ECM 


Error 
Code 


Manual 


Vol. RAS 


MSM 
Maintenance 
Support 
Manual 


Vol. R60 


LRM 


Logic 
Reference 
Manual 


Vol. R70 
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Contains: 


User: 


Entry: 


Contains: 


User: 


Entry: 


Contains: 


User: 


Entry: 


Symptom codes, diagnostic routines, fault isolation 
procedures and data and control flow diagrams 


On-site Cé at the direction of the support CE 


Error/Fault symptom codes and diagnostic test 
descriptions 


Theory and reference information, sense byte 
descriptions, problem determination aids, and Trace 
information 

Support CE 


Sense data and need for theory information 


Cross references between diagrams and descriptions 
of logic cards 


Support CE 


Card physical location and ECM manual 
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Maintenance Information Manual 


How To Use The MIM 


‘The Maintenance Information Manual (MIM) can be used in two 


ways: 
° As aproblem-solving aid 

*  Asamemory aid 

As a problem-solving aid: 

1. Enter the MIM in the START section. 


2. Follow the instructions in the START section to move to 
other sections. 


As a memory aid: 


1. The first page of each volume shows all sections of the 
maintenance library. 


2. The first page of each section (the table of contents) lists 
the items in the section. 


3. The INDEX section located in the back of this volume 


contains an alphabetic list of key words used in the 
documentation. 


Description By Section 
The MIM is divided into sections identified by tabs. 


The following is a description of the tab labels and the section 
content. 


intro- 
duction 


INTRO 


The Introduction section describes the organization of the 
manual and the content of the manual sections. This section 
also includes a description of the 3880 subsystem and its 
maintenance plan. 
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LGND Legend | 


oy 


The Legend section contains descriptions and examples of all 
symbols used in the documentation. 


GLOS Glossary. 


The Glossary section contains definitions of abbreviations and 
technical terms used in the documentation. 


START 


The Start section is the starting point for all maintenance action. 


Cross- 
Reference 


MLX 


The Cross-Reference section contains references to and from 
this MIM to other maintenance library manuals. For example, 
references from the DASD manuals to the 3880 manuals. 


System 
Maintenance 
Programs 


PROG 


The System Maintenance Programs section contains the load, 
run, and interpretation procedures of the system level programs. 


LOC Locations 


The Locations section contains locations of all assembly parts of 
the 3880. An index is included*to help find a part quickly. 
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Maintenance information Manual! 


Reader's 
Comment 
Form 


Power 
Ready, Panel 


The Reader's Comment Form is for the reader to give comments 
and recommendations for changing the MIM. 


The Power section contains sequencing and distribution 
diagrams and power system theory. 


This section also includes the following: 
° Support information for cooling, drive, and frame assemblies 
e Procedures for verifying repairs and checking voltages 


e Support for maintenance analysis procedures (MAPs) used 
by the MD 


e §€©Descriptions, operational procedures, and maintenance 
information for the operator and power switch panels. 


Check, Adjust 
Remove, 
CARR Rep lace 


The CARR section contains all the checks, adjustments, - 
removals, and replacements for the 3880. 


INST Installation 


The Installation section contains installation procedures for the 
3880. 


INSP Inspection 


The Inspection section contains the procedures to perform a 
safety inspection. 


INDEX Index 


The Index section contains a complete alphabetic list of 
important items in the documentation. 


INTRO 25 


Maintenance Information Manual 


3880 Maintenance Plan 


The objective of the 3880 maintenance plan is to help the CE 
repair hardware failures quickly. This plan stresses 
how-to-repair rather than how the machine works. 


Prerequisites 
The CE should have completed the 3880 Model 21 or 23 
education requirements and understand the following pages in 
the MLM: 

MIM INTRO 30 through INTRO 130 

MIM PWR 1, 17, 18, 22, 27, 72, and 74 

MIM START 10 


MSM MD 10 through 20 


Methods 


FRU Group replacement has been adopted to increase machine 
availability to the customer by reducing repair time. FRU Group 
replacement also increases machine availability by reducing 
return calls caused by intermittent hardware failures. A FRU 
Group is defined as those parts that are replaced, as directed by 
the MD. A FRU Group is either a primary FRU Group or a 
secondary FRU Group. 


Visual inspection and measurement are also used to isolate 
power failures and determine the part that has failed. 


Maintenance Procedures 
Maintenance procedures aid the CE in isolating the failure to the 
smallest possible area by inspecting sense data, diagnostic 
results, and visual indications. 
The maintenance procedures include the following: 

Start section of the MIM 

Maintenance analysis procedures (MAPs) 

Maintenance programs 


Subsystem storage maintenance 


Support material and references 


Start Section of the MIM 


The START section is the starting point for all maintenance 
actions. This section informs the customer engineer how to 
proceed. 
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Maintenance Analysis Procedures 


The maintenance analysis procedures (MAPs) consist of the 
maintenance device programs. These programs give isolation 
and replacement procedures. 


Entry into the MAPs is made from the START section. The 
MAPs are located on the MD diskettes with each 3880. The 
MAPs are run by loading MD diskette one into the MD. These 
MAPs perform maintenance programs that are on the 3880 
functional diskette. From the results of the maintenance 
program, inspection of the 3880 registers, and questions of the 
customer engineer, the MAPs determine the set of Field 
Replaceable Units (FRUs) that can cause the failure. 


if you enter the MAPs by entering a fault symptom code, the 
MD can display a list of probable failing FRUs before running any 
diagnostic tests. 


Isolation Procedures 


Use MD option 1 (start repair) and enter a symptom code. This 
is necessary for diagnosing problems that cannot be recreated. 
By entering a symptom code, the probable failing FRUs for that 
symptom code will display even though the diagnostics may or 
may not recreate the failure. Verify a repair action after the 
probable failing FRUs have been replaced by indicating this 
action to the MD. The MD will then run the correct diagnostic 
programs. 


The FRUs have the failure probability listed with them. The 
method used is as follows: 


9 = The chances are more than 9 out of 10 that this FRU 
repairs the problem 


8 = The chances are more than 8 out of 10 that this FRU 
repairs the problem 


8) The chances are more than 1 out of 10 that this FRU 
repairs the problem. 


Blank There is less than 1 chance out of 10 that this FRU 
repairs the problem. 


Note: When using the ECM manual, if no percent of 


probability is given in the FRU list, this means that the 
FRUs have an equal probability of repairing the failure. 


Replacement Procedures 
if diagnostics successfully recreate the error, replace the primary 


FRU Group pointed to by the diagnostic isolation code (IC) as 


A15621 


A06162 A21802 
01 Apr 85 15 May 85 17 Jun 85 


directed by the MD. !f the diagnostic programs fail to recreate 
the error, replace the primary FRU Group pointed to by the 
original fault symptom code. 

If replacernent of the primary FRU Group does not correct the 
problern, or a second call is made for the same problem, replace 
the secondary FRU Group. Replace the complete FRU Group as 
directed by the MD. 

Parts Return Procedures 


When returning 3880 parts and FRU Groups follow your local 
branch office procedures. 


Include with the returned parts: 

« Machine type 

¢ Machine serial number 

e Date replaced 

e Technical activity code (TAC) 

e Your employee serial number 

e Fault symptom code or isolation code 
e Part numbers replaced 


e Any additional comments you feel necessary. 


Maintenance Programs 


The maintenance programs consist of diagnostic microcode and 
online tests. 


Diagnostic Microcode 


The diagnostic microcode is the primary tool to recreate a failure 
and isolate it to a specific functional area and to verify normal 
machine operation after a repair. The diagnostic microcode is 
run using the MD. 


Online Test 


The online tests (OLTs) are secondary tests that test the channel 
interface and are used to format a MD trace. The PROG section 
contains operating instructions and descriptions of the online 
test. 


INTRO 30 


Subsystem Storage Maintenance 


3880 Maintenance Plan 


Uncorrectable errors in the subsystem storage cause the 
associated storage director to send sense data about the error 
(containing up to three symptom codes) to the host and take the 
failing block of storage offline. 

The symptom codes would: 

1. Inform the system of the decrease in storage capacity 

2. Identify the failing storage position. 

Taking the failing storage area offline and informing the system 


permits the subsystem to continue werking. This procedure also 
permits the customer engineer to schedule maintenance time. 


Support Material and References 


The support material and references consist mainly of the 
device’s maintenance library. 


INTRO 30 


3880 Maintenance Plan 


Summary Of The 3880 Storage Control Model 21 


The IBM 3880 Storage Control Model 21 is a high performance 
paging device that contains two paging storage directors and an 
8, 16, 32, 48, or 64 megabyte, high-speed, electronic storage 
unit named subsystem storage. 


A representation of the 3880 Model 21 appears below. 


STORAGE STORAGE 
DIRECTOR 


DIRECTOR 


SUBSYSTEM 
STORAGE 


3880 Subsystem 


Subsystem Description 


The 3880 Model 21 is a high performance DASD storage 
subsystem that supports the paging and swapping functions for 
MVS and VM. It is specifically designed for these functions and 
is not intended to be used as a general purpose DASD storage 
control unit. The 3880 Model 21 supports only 3350 devices. 


The subsystem improves system performance by a process 
named ‘‘caching’’ where blocks of data are either copied from 
the attached 3350 devices or written by the host system into a 
random access electronic subsystem storage. This data can 
then be accessed by the host at electronic speeds rather than at 
the electromechanical speeds of the DASD. A migration 
microcode algorithm ensures that a high percent of the blocks 
referred to are in the subsystem storage. 


The 3880 is controlled by the functional microcode in control 
storage. The control storage is automatically loaded from the 
functional diskette during an initial microcode load (IML). 


The diskette drive is included in the 3880. (See the CARR 
(MIM) and OPER (MSM) sections for more information on the 
diskette drive.) 
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Processor Attachment 

The 3880 Model 21 can be attached to the following systems: 
e 303X Series: all models 

*  308X Series: all models 

e¢ 309X Series: all models 

¢ 4341 Series: all models 

¢ 4381 Series: all models. 

The 3880 Model 21 operates in the following modes: 

e System 370 

e System 370/XA 


® 4300 series in ECPS:VSE (Extended Control Program 
Support: Virtual Storage Extended). 


Channel Attachment 
The 3880 Model 21 can only attach to the following channels: 


° 1.5 megabyte Block multiplexer channel 


_¢ 3.0 megabyte Block multiplexer channel running in data 


streaming mode. - 


For more information about these channel speeds, see the CHL-! 
section. 


DASD Attachment 


The subsystem attaches to one or two controllers. Each 
controller must be attached to both storage directors in the 
same subsystem. Only 3350 devices can be attached to the 
Model 21. Each controller supports two or four devices that 
must be operated in native mode. Each controller must have the 
string switch feature installed. 


Channel Features 

The channel features available for the 3880 are: 
* Two Channel Switch—Pair feature 

¢ Two Channel Switch—Pair, Additional feature 


¢ Remote Switch feature. 
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Two Channel Switch—Pair Feature 


The Two Channel Switch—Pair feature supplies logically 
separated switches for both storage directors. It permits each 
storage director to be shared by two channels. The channels 
can be attached to the same processor or to different 
processors. Single devices attached to a storage director can be 
reserved for the exclusive use of either of the channels. 


Note: Although the storage directors can be 
connected to up to 4 processors, only one processor at 
a time can use the 3880 Modei 21 in paging mode 
(unless the Model 21 is operating in a multiprocessor 
environment). 


Two Channel Switch-Pair, Additional Feature 


The Two Channel Switch—Pair, Additional feature enables four 
channels to share a storage director and its attached devices. 


Remote Switch Feature 


The Remote Switch feature removes the channel enable and 
disable switches from the 3880 operator panel and relocates 
them to a remote location. This permits an operator to 
configure the system from a central point. 


Summary of the Model 21 


INTRO 35 


INTRO 35 


Summary Of The 3880 Storage Control Model 21 (Continued) 


_Modes of Operation Addressing 
The paging subsystem can operate in either paging mode or Both storage directors must be plugged to take 32 logical device 
direct mode. addresses. The address range is plugged on the channel 


interface (CIF) card. The addresses used by the 3880 Model 21 


Paging mode operations move data between the channel and are as follows. 

subsystem storage under control of the microcode. In paging 
VALID ADDRESS (hex. ) 
OO- 1F | 40-5F | 80-9F | CO-DF 
20-3F |60-7F |AO-BF J EO-FF 


mode, the device is not selected and all host accesses are 
executed to and from the subsystem storage. 


The paging subsystem operates in direct mode as a normal 
DASD. Direct mode is used to write on or read from the disk, 
give access to the volume table of contents (VTOC), and perform 


other functions directly with the device. In direct mode, the Condition code 3 (not operational) is set in the PSW if an 
device is selected and all host accesses are performed to and attempt is made to address a storage director, controller, or 
from the DASD. device string that is not attached, powered off, or disabled by 


the string switch feature. 


Subsystem Storage 


If an addressed device in a correctly selected string is not 


The 3880 Model 21 has a two level storage hierarchy. The attached or powered off, unit check is presented in the initial 

front storage is a high-performance random access electronic Status. 

storage area referred to as the subsystem storage. It is 

dynamically controlled by either one of two independent storage Each storage director recognizes four addresses, one direct 

directors. The second level, the back storage, consists of one or address and three paging addresses, for each physical device. 

two strings of 3350 DASD. Each string consists of two or four The direct address is used in direct mode and the paging 

3350 devices. All devices are shared by both storage directors. copies are used in paging mode. The addresses are defined 
as follows: 


Field installable model conversions of 8, 16, 32, 48, or 64 


megabytes of subsystem storage are available. * Bits 0 to 2 - Storage director address 
e Bit 3 - Controller (string) address 
Two ports (one for each storage director) are supplied for the * Bits 4 to 5 - Direct and paging addresses are as follows: 
attachment of the subsystem storage to the storage directors. ; 
Each port contains two data paths that can concurrently move - 00 = direct address 


data to and from the subsystem storage. 
— 01 = paging address 1 


An error-correcting-code (ECC) performs correction for all single 


and double bit failures (inside 16 bytes). The ECC and — 10 = paging address 2 
microcode together perform detection, and at times correction, | . 

for all triple bit failures (inside 16 bytes). - 11 -= paging address 3 

The 3880 Model 21 dynamically determines at which level each * Bits 6 to 7 - Physical device address 


page should be at and performs data movement inside the 
hierarchy. The data is moved only when the data is needed in 
the cache. To the host the subsystem appears to be a single 
level storage device with the performance attributes of 
subsystem storage. 


The subsystem storage physical identification is found in sense 
byte 20 of format F, Message 2. 
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3350 Addressing 


The 3880 Model 21 permits one or two strings with two 3350 
devices on each string shared by both storage directors. 


The controller address must be set to O or 2. The devices must 
be set to O through 3. The paging addressing plan permits the 
data of one physical DASD to be addressed using any one of 
four different addresses. For example, the data on device 1 is 
accessed when the incoming address is: 


BITS 
012 3 45 67 


100 0 00 01 


Controller 0, Device 1 
selected in direct mode 


100 0 O1 OI Controller 0, Device 1 
100 0 10 O1- selected in paging mode 
100 0 171 01 using 3 paging addresses 


Therefore, if there are four 3350s (eight addresses) attached 
{two strings) there can be up to 32 addresses associated with 
each storage director. 


For example, control unit addresses OO - 1F are: 


Controller 0 


Direct 
Address 


Address 


Paging 
Addresses 


Summary of the Model 21 (Cont.) 


INTRO 40 
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Summary Of The 3880 Storage Control Model 23 


The IBM 3880 Storage Control Model 23 is a high-performance 
cache DASD subsystem. 


A representation of the 3880 Model 23 appears below. 


CHANNELS CHANNELS 


STORAGE 
DIRECTOR 


STORAGE 
DIRECTOR 


SUBSYSTEM 
|” STORAGE 


The Model 23 has the following improvements over the Model 


13: 


3880 PN 6315670 
MIM Seq AC0001 


Improved data transfer hardware that permits the data 
transferred between the DASD and an attaching channel to 
be concurrently transferred to the cache. 


Support of the Count, Key, and Data Extensions 
Architecture at the level performed by the 3880 Model 3 
with the Speed Match buffer feature. 

Support of the Read Device Characteristics command. 


Support of the Diagnostic Control command. 


rive sizes of subsystem storage: 8, 16, 32, 48, or 64 
megabytes. 


Double bit error correction ability for each 16 byte data 
word stored inside the cache. (The Model 23 can also 
correct some triple bit errors.) 


Improvements in the availability of the caching function 
under certain error conditions. 


Attachment of all models of the 3380 DASD as a caching 
device, except Model A0N4. 


8 of 26 
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Subsystem Description 


Each storage director attaches only 3380s. Each storage 
director: 


e Receives commands and data from the processor through 
the channels. 


® Generates control information from the commands and data. 


e Sends control information, commands, and data to the 
control module in the DASD. 


e Receives control information, data, and status information 
from the control module in the DASD. 


e Sends control information, data, and status information to 
the channels. 


e Controls the operation of the channel and the control 
interfaces. 


The subsystem storage, also named cache, is used to hold data 
sets for quick access by the processor. It has its own power 
system which can be turned on and off without interrupting 
storage director operations of the 3880. 


Each storage director manages the flow of data between the 
cache and DASD by: 


e Copying data records from DASD to the cache. 
e Copying data records between the cache and the processor. 
* Determining which data to delete from the cache. 


e Searching the directory for requested data records when the 
records are addressed by the processor. 


¢ Communicating with the other storage director and with the 
subsystem storage. 


¢ Performing error recovery procedures (ERP’s) for subsystem 
storage operations. 


The two storage directors in the 3880 exchange status 
information with each other. Each storage director provides a 
path to the channel for error data when the other storage 
director's channel path fails. 


The 3880 is controlled by the functional microcode in control 
storage. The control storage is automatically loaded from the 
functional diskette during an initial microcode load (IML). 


The functional diskette is placed in the diskette drive. The 
diskette drive is a read-only device and is included in the 3880. 


See the CARR section for more information on the diskette drive. 
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Processor Attachment 


The 3880 storage controi Model 23 can be attached to the 
following systems: 


303X Series: all models 
3042 Model 2 

308X Series: all models 
309X Series: ail models 
4341 Series: all models 


4381 Series: all models 


Channel Attachment 


The Model 23 attaches to a 3.0 data streaming channel and 
does not support the 1.5 megabyte per second non-data 
streaming channel. 


DASD Attachment 


The two storage directors support 3380 Models AA4, B04, 
AD4, BD4, AE4, and BE4. The 3380 Model A04 is not 
supported. The minimum configuration is a 3880 Model 23 
with a single 3380 Model AA4. The maximum single frame 
3380 configuration is two strings of the ‘A’ models with three 
‘B’ models attached to each ‘A’ model, for a total of 32 device 
addresses. 


3380 Models AD4/BD4 can be intermixed with 3380 Models 
AE4/BE4 in the same string. 3380 Models AA4/B04 can be 
attached to the same 3880 Model 23 storage director as the 
Models AD4/BD4 or AE4/BE4, but must be on a separate 
string. 


If there are two strings of 3380s in the subsystem, both strings 
must attach to both storage directors. 


All models of the 3380 (except the Model A04) have dynamic 
path selection, which is required for attachment to the two 
storage directors in the caching subsystem. 


Each 3380 Storage Control consists of two controllers and 2, 4, 
6, or 8 spindles. Each spindle contains two independent units 
(actuators). Each 3380 string consists of 4, 8, 12, or 16 
independent actuators. . 


Channel Features 


The channel features available for the 3880 are: 


e Two Channel Switch—Pair feature 


e¢ Two Channel Switch—Pair, Additional feature 


INTRO 45 


e Four Channel Switch, Additional feature (named Eight 
Channel Switch feature in the customer documentation). 


Summary of the Model 23 


¢ Remote Switch feature 


The Two Channel Switch—Pair feature and the Two Channel 
Switch—Pair, Additional feature are shown on INTRO 100. The 
Four Channel Switch, Additional feature is shown on INTRO 85 
and 105. The Remote Switch feature is not shown. 


Two Channel Switch—Pair Feature 


The Two Channel Switch—Pair feature supplies logically 
separated switches for both storage directors. !t permits each 
storage director to be shared by two channels. The channels 
can be attached to the same processor or to different 
processors. Each device attached to a storage director can be 
reserved for the exclusive use of either of the channels. 


Two Channel Switch—Pair, Additional Feature 


The Two Channel Switch—Pair, Additional feature is similar to 
the Two Channel Switch—Pair feature except that it enables four 
channels to share a storage director and its attached devices. 


Four Channei Switch, Additional Feature 


The Four Channel Switch, Additional feature is similar to the 
Two Channel Switch—Pair, Additional feature except that it 
enables eight channels to share a storage director and its 
attached devices. This feature is named the eight channel 
switch feature in the customer documentation. On 3880s with 
subsystem storage, the Four Channel Switch, Additional feature 
is only fully functional on 3880s installed in a dual frame 
configuration. (See INTRO 65 for more information.) 


Remote Switch Feature 


The Remote Switch feature removes the Enable and Disable 
switches from the 3880 operator panel and relocates them to a 
remote location. This permits an operator to configure the 
system from a central point. 


Summary of the Model 23 INTRO 45 


Summary Of The 3880 Storage Control Model 23 (Continued) 


Operation 


‘Caching mode is the normal operating mode. When the Model 
23 is in caching mode, the channel transfers data directly to and 
from the cache. In most cases, that data is also concurrently 
transferred to the DASD. 


When a caching storage director receives a read command from 
the channel, it first searches the directory to see if the requested 
data is in the cache. If a copy of the data is in the cache, the 
caching storage director transfers it to the channel. If a copy is 
not in the cache, the caching storage director gets the data 
requested from the DASD and transfers it to the channel and at 
the same time writes that data (and the remainder of the track) 
in the cache. Later requests from the channel for that same 
data read the data from the high-speed cache. 


When data in the cache is updated by the processor, the Model 
23 transfers that data to the DASD. This action ensures data 
integrity. To maximize cache performance the Model 23 also 
either concurrently transfers the data to the cache or makes the 
cache copy not valid. When the processor has updated data 
that was not in the cache, the changed data is written directly to 
the DASD. The cache is not accessed. 


The Model 23 can operate in non-caching mode with the device. 
When operating in non-caching mode, the channel accesses the 
DASD without accessing the cache; the channel works directly 
with the device. Non-caching mode is generally used for 
maintaining and formatting the DASDs; it is not intended for 
data management. 


Individual devices that contain data which does not permit good 
caching performance may also be exempted from caching. 


Subsystem Storage 


The subsystem storage is a random access storage. It has two 
main areas: cache and directory. Over 99% of the subsystem 
storage is reserved to the cache, which is used to store data for 
quick reference by the processor. 


The model prefix of the 3880 Model 23 changes with the size 
of the subsystem storage: 


sae ae £2 SED ES 


Subsystem Storage 
Size in Megabytes 


The size of the cache can affect the performance of the 
subsystem. Obviously, the larger the cache, the more data it 
can hold. Having more data in the cache increases the chances 
for the caching storage directors to find the requested data 
there. 
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The remainder of the subsystem storage is made up of the 
directory. The directory contains the locations of the tracks of 
data that are in the cache. 


The subsystem storage physical identification is found in sense 
byte 20 of Format F, Message 2. 


Addressing 


Each storage director and device is assigned an I/O address at 
the time of installation. The address (eight bits) is used to select 
a specific device. The address has the following format: 


FUNCTION 


Storage director address 
3380 controller 

address 

DASD spindle address 

0 = left actuator; 

1 right actuator 


This addressing configuration permits the attachment of two 
3380 strings, each with up to 16 actuators. 


The storage director addresses are assigned for each channel 
interface on the storage director. Each of the DASD in the 
caching subsystem must be addressable from both storage 
directors in the subsystem and must have the same address 
from each storage director. 


The storage director addresses are set at the time of installation 
with switches on the 3880 channel interface cards. 


The controller address depends on the number of strings 
attached to the caching subsystem. 


If there is one string of 3380s attached, the two controllers in 
the Model AA4, AD4, or AE4 must have the same bit address, 
either O or 1. 


Both controllers can not attach to the same storage director. If 
there are two Strings attached, the controller addresses in one 
string must be O's, and in the other string the addresses must 
be 1‘s. See the address table below for the address ranges 
used on the Model 23. 


The actuator address range is X'0" to X’F’. For each controller, 
the actuator addresses start with X’0O’ and are sequential. 
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3380 Addressing 


The following table lists all the valid device addresses that can 
be used on both storage directors of the Model 23. 


Note: If only one string of 3380s is attached, bit 3 of 
the storage director address must be the same as the 
controller address. 


CONF I GURATION VALID ADDRESSES (HEX) | 


00-0F |40-4F |80-8F 
10-1F |50-5F |90-9F 
20-2F |60-6F |AQ-AF 
30-3F |70-7F | 


2 strings of 3380s{00-1F |40-5F |80-9F |CO-DF 
20-3F |60-7F |A0-BF |EO-FF 


1 string of 3380s 


Summary of the Model 23 (Cont.) 


INTRO 50 


INTRO 50 


Summary Of The 3880 Storage Control Model 23 with RPO # 8B0035 


The IBM 3880 Storage Control Model 23 with RPQ # 8B0035 
is a high-performance DASD subsystem. The subsystem 
Storage is divided into two record caching subsystems. Each 
record caching subsystem contains one storage director, DASD, 
and half of the physical subsystem storage. If a Model 23 with 
RPQ # 880035 contains 16M bytes of storage, each storage 
director has access to 8M bytes of storage and up to 16 
actuators (one string of 3380s) for its own un-shared use. 


See the /BM 3880 Record Cache RPQ # 8B0035 Description, 
manual, GA32-0087, for a complete description. 


A representation of the 3880 Model 23 with RPQ # 8B0035 
appears below. 
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Among the highlights of the RPQ # 8B0035: 
¢ Reduction of Rotational Position Sensing Misses 


Rotational Position Sensing (RPS) misses are reduced 
because the device transfers data to the cache when ready 
and the cache then transfers data to the channel when the 
channel is available. Therefore, higher channel use is 
possible because the channel transfer is not dependent on 
the rotation of the device. 


® Record allocation rather than track allocation 


Only the record requested is moved to the cache, rather 
than a track or part of a track. This architecture optimizes 
the subsystem to the needs of the Transaction Processing 
Facility (TPF). 


* Retentive and non-retentive data 


‘ Record access mode supports two types of data: retentive 
and non-retentive. All data as defined by the customer 
necessary to the application is saved in the cache and on 
the DASD. This type of data is called retentive data. 
Non-retentive data is that data that can be easily recreated. 
Use of non-retentive data provides improved subsystem 
performance. Data that is not required to be preserved on 
the device is non-retentive and is transferred to the device if 
required. 


e Buffered I/O activity 


Record access mode provides for two submodes: record 
cache submode and buffer submode. Single record 
transfers that fit in the different allocation unit sizes in the 
cache are transferred from the cache to the channel in 
record cache submode. Single records that are larger than 
the largest allocation unit in the cache or multiple records 
are fully buffered and are transferred to the channel in buffer 
submode. Records accessed in record cache submode are 
retained in the cache. Records accessed in buffer submode 
are not retained in the cache. 


e Support of a subset of the extensions to the Count, Key, 
and Data Architecture in record access mode. 


e. Support of the full Count, Key, and Data Architecture in 
direct mode. 


® Four sizes of subsystem storage 


Each 3880 Model 23 with RPQ # 8B0035 has available a 
high-density electronic subsystem storage that allows for 
16, 32, 48 or 64 megabytes of random access electronic 
storage. Each storage director shares one-half of the total 
subsystem storage available. These subsystem storage 
sizes allow matching the 3880's performance to the user's 
requirements. 


Subsystem Description 


Each storage director attaches only 3380s. Each storage 
director: 


¢ Receives commands and data from the processor through 
the channels. 


® Generates control information from the commands and data. 


e Sends control information, commands, and data to the 
control module in the DASD. 


e Receives control information, data, and status information 
from the contro! module in the DASD. 


e Sends control information, data, and status information to 
the channels. 


Summary of the Model 23 with RPQ # 8B0035 


e Controls the operation of the channel and the control 
interfaces. 


The subsystem storage has its own power system which can be 
turned on and off without interrupting storage director 
operations of the 3880. 


Each storage director manages the flow of data between the 
cache and DASD by: 


e Transferring data records from DASD to the cache. 


e Transferring data records between the cache and the 
processor. 


¢ Determining which data to delete from the cache or write to 
the device. 


* Searching the directory for requested data records when the 
records are accessed by the processor. 


¢ Performing error recovery procedures (ERP’s) for subsystem 
storage operations. 


The two storage directors in the 3880 exchange certain status 
information with each other. Each storage director provides a 
path to the channel for check 1 error data when the other 
storage director fails. 

The 3880 is controlled by the functional microcode in control 
storage. The control storage is loaded from the functional 
diskette during an initial microcode load (IML). 

The functional diskette is placed in the diskette drive. The 
diskette drive is a read-only device and is included in the 3880. 


See the CARR section of the MIM and the OPER section of the 
MSM for more information on the diskette drive. 


Processor Attachment 


The 3880 Storage Control Model 23 with RPQ # 8BO035 can 
be attached to the following systems: 


303X Series: all models 

3041 Attached Processor 

3042 Attached Processor Model 2 
308X Series: all models 

309X Series: all models 

4341 Series: all models 

4381 Series: all models 


9190 


INTRO 55 


Note: The processors 3041, 3042, and 3084 attach to the 
Model 23 with RPO # 8B0035 in direct mode only. 


Channel Attachment 


The Model 23 with RPQ # 8B0035 must attach to a 3.0 
megabyte-per-second block multiplexer channel. 


The IBM 3031, 3032, 3033, 3041, and the 3042 Model 2 
processors require the data streaming feature to support the 3 
megabyte-per-second data transfer required for 3380 DASD. 
No special features are required for the IBM 3081, 3083, 
3084, 3090, 4381, 9081, or 9083 processors. 


The IBM 4341 processor can attach the 3880 Model 23 with 
RPO # 8B0035 without modification if the processor was 
manufactured after March 1981. If the processor was 
manufactured before March 1981, it requires an engineering 
change to have the data streaming feature added. 


The 3880 Model 23 with RPQ # 8B0035 does not support the 
dynamic path reconnection capability of Extended Architecture 
channels. 


A15621 
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Summary Of The 3880 Storage Control Model 23 with RPQ # 


8B0035 (Continued) 


DASD Attachment 


The 3880 Model 23 with RPQ # 880035 controls 3380 
storage devices. Each 3380 string contains a 3380 Model 
A04, or a Model AA4 or AD4 with their respective Static Switch 
Feature RPQ, and may include up to three 3380 Model BO4s or 
3380 Model BD4s. The 3880 Model 23 with RPO # 8B0035 
can attach up to two full strings of 3380 devices {up to 32 
device addresses with each storage director attached to a 
maximum of 16 unique addresses). 3380 Models 
AA4/A04/B04 can be attached to the same 3880 Model 23 
with RPO # 8B0035 as the 3380 Models AD4/BD4, but they 
must be on a separate string. 


The 3380 Model A04 does not require the Static Switch RPQ, 
however, the Models AA4 and AD4 do require the RPQ for their 
particular model. 


The 3880 Model 23 with RPQ # 8B0035 does not attach to 
3380 Models AE4/BE4. 


Channel Features 


The Model 23 with RPQ # 8B0035 provides for the attachment 
of two channels, A and B, to each storage director. This is the 
Two Channel Switch—Pair feature. In addition, the following 
features are available: 


e Two Channel Switch—Pair, Additional feature 
® Four Channel Switch, Additional feature 


e Remote Switch Attachment 


Two Channel Switch—Pair Feature 


The Two Channel Switch—Pair feature supplies logically 
separated switches for both storage directors. It permits each 
storage director to be shared by two channels. The channels 
can be attached to the same processor or to different 
processors. Each device attached to a storage director can be 
reserved for the exclusive use of either of the channels. 


Two Channel Switch—Pair, Additional 


The Two Channel Switch—Pair Additional feature permits each 
storage director to be connected to four channels. 


Four Channel Switch, Additional feature 


The Four Channel Switch, Additional feature allows as many as 
eight host systems to access either storage director in a 3880 
Storage Control. The same eight channels attach to both 
storage directors in that storage control. 
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Notes: 


1. The Two Channel Switch—Pair, Additional feature is a 
prerequisite for the Four Channel Switch, Additional feature. 


2. The Four Channel Switch, Additional feature is also called 
the Eight Channel Switch feature in the customer 
documentation. 


Remote Switch feature 


The Remote Switch feature relocates the channel enable/disable 
switches from the 3880 operator panel to a remote location. 
This permits an operator to configure the system from a central 
point. 


Operation 


Each storage director in a 3880 caching subsystem has access 
to its own subsystem storage. The Model 23 with RPO # 
880035 operates in either record access mode or direct mode. 


Record Access Mode 


Record access mode is the normal operating mode. When 
Record Access mode is active for a device all command chains 
executed on the device address are executed in Record Access 
mode. The Set Subsystem Mode command activates Record 
Access mode for a device. 


Record Access mode improves the operating characteristics of 
the Transaction Processing Facility (TPF). It does so by caching 
most accessed records and those records not cached are 
buffered. Record access mode does not support multi-track 
operations. 


Direct Mode 


Direct mode is primarily used for maintenance of the devices; 
assigning alternate tracks, running analysis programs, formatting 
the device, and for activities involving the Volume Label or the 
Volume Table of Contents. 


Direct mode permits access to any part of the attached 3380s 
as conventional direct access storage. 


All devices attached to a storage director are placed in direct 
mode as part of the storage director IML procedure. Direct 
mode is used by the Transaction Processing Facility (TPF) as a 
backup operating mode when record access mode is not 
available. 


Read Operations in Record Access Mode 


All read commands are preceded by a Define Extent and a 
Locate Record or Seek command. When the requested data is 
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Summary of the Model 23 with RPO # 8B0035 (Cont.) 


in the cache, the operation is called a ‘‘read hit,’’ and the 
request is satisfied immediately. If the data is not in the cache, 
the data is placed in the cache before the completion of the 
Locate Record or Seek command. This type of read operation is 
called a ‘‘read miss.’ The storage director disconnects from the 
channel and accesses the DASD for the record and transfers it 
to the cache then it reconnects to the channel and transfers the 
data from the cache to the channel. Later requests from the 
channel read the data from the high-speed cache. 


Write Operations in Record Access Mode 


All write commands are preceded by Define Extent and Locate 
Record commands. When the write command is received the 
data is transferred from the channel to the cache. The data is 
then transferred from the cache to the device while the storage 
director is disconnected from the channel. The channel is then 
free for other activities. 


When the channel transfers data to the storage director, if the 
record is already in cache, it is called a ‘‘write hit.’ 


if the requested record from the channel is not in the cache, it is 
called a ‘write miss.”’ 


Subsystem Storage 


The subsystem storage is a random access electronic storage. 
The physical storage is divided into two logical subsystem 
storage areas. Although they share some common circuits and 
power each logical subsystem storage has its own cache and 
control data. The cache contains the records currently being 
referred to in various record slots and buffers. The sizes of the 
record slots and the number of buffers can be determined by 
host command. The control data part of the subsystem storage 
contains a directory. The directory contains the locations of the 
records in the cache. 


The model prefix of the 3880 Model 23 with RPO # 8B0035 
changes with the size of the subsystem storage: 


a CED 


Subsystem Storage 32] 48] 64 
Size in Megabytes 


The size of the cache can affect the performance of the © 
subsystem. Obviously, the larger the cache, the more data it 
can hold. Having more data in the cache increases the chances 
for the storage directors to find the requested data there. 


Summary of the Model 23 with RPG # 8B0035 (Cont.) 
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Summary Of The 3880 Storage Control Model 23 with RPO # 


8B0035 (Continued) 


Addressing 


Each storage director and device is assigned an !/O address at 
the time of installation. The address (eight bits) is used to select 
a particular device. The address has the following format: 


Storage director address 


DASD spindle address 
0 = left actuator; 
1 = right actuator 


The !/0 unit address, used for channel to storage director 
communication, consists of an 8-bit byte plus odd parity. This 
information specifies the storage director address and the device 
address. The storage director switches must be set for the 
16-device address range. 


Bits 0-3 are used to specify the storage director address. This 
means that the storage director may be set to 1 of 16 unique 
addresses. 


The storage director translates bits 4-7 into a selection code 
recognizable by the 3380 device. This addressing configuration 
allows the connection of one 3380 controller with up to 8 
spindles (16 actuators). 


For any of the storage director address range settings, the 
spindles packaged with the controller (in the "A‘- box) have 
spindle addresses (bits 4-6) ‘O00’ and ‘001’. As spindle pairs 
(‘B’- boxes) are added to the configuration, the spindles in the 
pairs are assigned addresses as indicated by the following 
address pairs, ((010' and ‘011'), ((100’ and 101’), and (‘110’ 
and ‘111'). These addresses are assigned in the indicated 
sequence as the spindle pairs are added to the 3380 device. 
Thus each 3380 device always consists of a contiguous set of 
addresses with ‘000’ as the lowest address. 


3380 Addressing 


The following table lists all the valid device addresses that can 
be used on both storage directors of the Model 23 with RPQ # 
8B0035. 


Note: Bit 3 of the storage director address must be 
the same as the controller address. 


CONFIGURATION VALID ADDRESSES (HEXADECIMAL ) 


1 string of 3380s 
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Summary of the Model 23 with RPQ # 8B0035 (Cont.) 


INTRO 62 


INTRO 62 


Dual Frame Configuration Model 23 


Two 3880 Model 23 Storage Controls can be attached to make 
a dual frame configuration. This configuration maintains data 
availability when some of the parts in a single frame are not 
operational. 

A dual frame configuration consists of two complete 
subsystems. Each subsystem, however, is not completely 
contained in a single frame. SD2 attaches to port 2 and shares 
the cache (subsystem storage) in the other 3880. 

To connect two 3880s in a dual frame configuration: 

¢ The two 3880s must be fastened together. 


e¢ The SD2 to port cables must be connected to the other 
3880. 


e The special Unit Emergency cable must be connected to the 
other 3880. 


¢ The two 3880s must be grounded together. 


Restrictions 
Dual frame configuration machines must: 
¢ Be the same model number. 


¢ Operate with the same functional microcode (same EC 
level). 


* The Mode! 23 with RPO # 8B0035 does not support the 
dual frame configuration. 
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Storage Director and Subsystem Storage Description—Model 21 


The 1BM 3880 Storage Control Model 21 with subsystem 
storage connects a channel(s) to subsystem storage and/or a 
-DASD. 


The Model 21 contains two storage directors: Storage Director 
1 (SD 1) and Storage Director 2 (SD2). Both storage directors 
contain the subsystem controls and data paths needed to 
transfer data between the channels and subsystem storage, 
between the devices and subsystem storage, and between the 
channels and the devices. 


Each storage director performs the following: 
* Receives and sends commands, status, and data. 


e Sends and receives control information to and from the 
control module in the DASD. 


¢ Controls the operation of the channel interface and the 
control interfaces. 


e¢ Determines which data to place in or remove from the 
subsystem storage. 


¢ Performs error recovery procedures (ERPs) inside the 
subsystem storage. 


3880 Storage 
Control 
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e¢ Communicates with the other storage director. Storage 
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Storage Director and Subsystem Storage Description—Model 23 


The IBM 3880 Storage Control Model 23 with subsystem 
storage connects a channel(s) to subsystem storage and/or a 
DASD. 


The Model 23 contains two storage directors: Storage Director 
1 (SD 1) and Storage Director 2 (SD2). Both storage directors 
contain the subsystem controls and data paths needed to move 
data between the channels and subsystem storage, between the 
devices and subsystem storage, and between the channels and 
the devices. 


Each storage director performs the following: 
¢ Receives and sends commands, status, and data. 


¢ Sends and receives control information to and from the 
control module in the DASD. 


* Controls the operation of the channel interface and the 
control interfaces. 


¢ Determines which data to place in or remove from the 
subsystem storage. 


¢ Performs error recovery procedures (ERPs) inside the 
subsystem storage. 


e Manages the subsystem storage directory. 
¢ Communicates with the other storage director. 
The management of the subsystem storage is performed equally 


by both storage directors without aid from the attached host 
processor. 


Control Interfaces 


There are two control interfaces available for the 3880. For the 
Model 23, a bidirectional bus/tag cable is used. 


The figure on this page shows the bidirectional control interface 
of the Model 23 attaching to IBM 3380 devices. 


On the left are the channel paths attaching to the storage 
directors, which in turn attach to the subsystem storage. 
Shown on the right are the attached devices. 
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Storage Director and Subsystem Storage Description—Model 23° 


with RPO # 8B0035. 


The IBM 3880 Storage Control Mode! 23 with RPQ # 8B0035 
with subsystem storage connects a channel(s) to subsystem 
storage and/or a DASD. 


The Model 23 with RPO # 8B0035 contains two storage 
directors: Storage Director 1 (SD1) and Storage Director 2 
(SD2). Both storage directors contain the subsystem controls 
and data paths needed to move data between the channels and 
their subsystem storage, between the devices and their 
subsystem storage, and between the channels and the devices. 


Each storage director performs the following: 
¢ Receives and sends commands, status, and data. 


e Sends and receives control information to and from the 
control module in the DASD. 


¢ Controls the operation of the channel interface and the 
control interfaces. 


¢ Determines which data to place in or remove from their 
subsystem storage. 


¢ Performs error recovery procedures (ERPs) inside their 
subsystem storage. 


* Manages their subsystem storage directory. 
* Communicates with the other storage director. 


Both storage directors manage their subsystem storage without 
aid from the attached host processor. 


Control Interfaces 


There are two control interfaces available for the 3880, 
unidirectional and bidirectional. For the Model 23 with RPQ # 
8B0035 a bidirectional bus/tag cable is used. 


The figure on this page shows the bidirectional control interface 
of the Model 23 with RPQ # 8B0035 attaching to IBM 3380 
devices. 


Note: The Static Switch feature RPQ (available for 
Model 23 with RPQ # 8B0035 only) will allow only one 


storage director to be connected to any one DASD at a 
time. 


3880 
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Four Channel Switch, Additional Feature 


This feature gives each storage director in the Model 23 access 
to eight channels. 


This feature is not supported on the Model 21, and it is of no 
advantage on the Model 23 unless the Model 23 is installed in a 
dual frame configuration. 


Note: The remaining channels (B-H) are wired as 


shown for Channel A, giving either storage director 
access to sight channels. 


3880 Ne anda PN 6315670 || 881143 881216 
MIM Seq ACO001 117 of 26 13 Jan 84 | 15 Aug 


© Copyright IBM Corp. 1984, 1985 


[3ee0 Storage 
] Control 


Channel pin 
" Out 


Storage 
Director 
1 


Channel 


B 
(See Note) 


Channel 


CHANNEL INTERFACE (CHL-1) 
CONTROL INTERFACE {CTL-!) 


Cc 
(See Note) 


Channel 
D 
(See Note) 


Channel 


(See Note) 


Channel Storage 
Director 


2 


J 
= 
2 
wt 
QO 
< 
uo 
ie 
w 
= 
< 
eel 
w 
z 
4 
+ § 
Bs 
oO 


CONTROL INTERFACE {CTL-I) 


Channel 


(See Note) 


cre |" | 
(See Note) Ou 


-----------------—— 


A15621 A06162 A21802 
84 Q1 Apr 85 15 May 85 17 Jun 85 


a ee a eee a eee ER 


Four Channel Switch, Additional Feature 


‘To and From 
Attached 
: Devices 


‘To and From 
Attached 
Devices _ 


Four Channel Switch, Additional Feature 


INTRO 85 


INTRO 85 


3880 Storage Control Data Flow 


The figure on this page shows the data flow of storage director 
1. The data flow of storage director 2 is the same. 


Note: Determine which type of storage cards are in 
the machine by comparing card part numbers against 
the plug charts in the MDM. 


go Subsystem Storege Control! Board O1B-A1 me eee cow con mee eww 


Very early 3880 Model 21 machines were shipped with ] 
1M byte storage cards. Other than these machines, i 


storage cards are 2M or 4M bytes. Machines having . To and 
the 2M or 4M bytes storage cards are referred to as dis 


having expanded storage. 


Machines without expanded storage have 16M bytes in 
the 01B-B2 board and can have an additional 16M 
bytes in the 01B-A2 board. Machines with expanded 
storage can have up to 64M bytes on the 01B-B2 
board. The Model 23 does not have a 01B-A2 board. 
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3880 Storage Contro! Functional Areas 3880 Storage Control Functional Areas INTRO 95 


The figure on this page shows the functional areas of storage 
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To and [ Two Channel] | Date Buller aoe 
from | Channel Condition ! r ig igi Diskette 
Host | Interface B Register | | ae | Orive 
_- t 
System | (ClF—B) Card (TCR) Card j | ibe (DXD) | Bee naanes 
. oar 
} 1 eo Interface — O1A—B1 eo 
saldeald Select Out | Device Zs is eal ; 
Control (CSC) Bypass A Data Trensfer DAA Eu DBI/DBO Malnsenenat ies caee Meee 
I Card (SBP—A) Card | | Addressing Director to Device saad 
| j Channel \ Card (DXA) | | {Controller To and From ij Connection 
R (DDC) Attached 
| | J | | | Devices Driver Recalver 1 
Channel Data Select Qut Bus es ed (DRA.1) Card 
| | Transfer (COX) Bypess 8 i | 1 communication] | 1 ij j 
j (SBP—B) Card | | | Adapter and To and From SD2 | Device Counter 
ADT Buffer (DCT) pOtiv/oTo 
moet | l eee eee ea Maintenance Device To snd 
mw — ter 1 Jd 2 
ALU (MDA 1), (MDA2) aoe 
Control § In/Out Control . Cards Maintenance 
on — om — ee ee oe 1] ; EBI/EBO Device 
Notes: | Storage Director Dynamic Control 1 | Auxittary Storage \ 
: Microprocessor Storage and Refresh | | | Director Micro- . From SD2 
; 1 | (SDM) Card | (DCSR) Card | processor{ASDM)| | _ Driver Receiver 2° 
1. The cards shown on this page are listed on INTRO 1 : - (DRAR.2) Card 
110-125. See the OPER section of the MSM manual for a | LL — — oe oe (See Note tT} 
complete description of all cards used in the 3880 Modeis | Clock Card nee aes = ere eee ome mee come 
: (CLK ; Card (MNT) : Power Sequencer 
een ce | H Sighs [ and Monitor (See PWR) | 
2. Storage cards without expanded storage contain 1M bytes ; l To PWR PSM spas I 
of storage, they are shown on this page with the name: ! i Card (PSC) i 
CMxx. Storage cards with expanded storage contain 2M or | I i 
4M bytes of storage, they are shown on this page with the | PSM Control | 
Card (PCC) 
z - : Power Sense 
3. The DRR-1 and DRR-2 cards are the same. | Card (CSSS) | 
4. The MDA1 and MDA2 cards together perform the FCA Power | 
maintenance adapter function. 3 (FAPS) Card | 
I (See Note 5) 
5. Installed on machines with the Four Channel Switch, sci Ss Sa ss re, es J 


Additional feature only. 
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3880 Storage Control Functional Areas INTRO 95 


3880 Storage Control Functional Areas (Continued) 3880 Storage Control Functional Areas (Cont.) INTRO 100 


Channel Features | Storage Director Board B4 (B3) with Two Channel Switch-Pair, Additional feature 
‘The figures on this page show the Channel Interface (CHL-1) functional area of the 3880 for the Two Channel Switch—Pair feature (the 
minimum configuration) and the Two Channel Switch—Pair, Additional feature. Enanae! enero) Data 

earc ranstrer 


1(CSR) Card (CDX) Card 


Note: The figures on this page are about channels attached to either storage director. Board locations for storage director 1 
are shown first and the locations for storage director 2 are shown in parentheses. 


. Two-Channel Channel 
Two Channel Switch—Pair feature Condition Sequence 
Register Control] 


With the Two Channel Switch—Pair feature, there are two channel interface cards. All cards are contained on the B4 board for storage (TCR) Card (cst) Card 


director 1 and on the B3 board for storage director 2, as shown below. 


Storage Director Board B4 (B3) with the Standard Two Channel Switch-Pair sae fennel imo ebanne | 
Additional Additional 


Driver Condition 
Terminator Register 


Channel Channel Channel Data (TADT) Card (TACR) Card 


Interface A Search (CSR) Transfer 
(CIF-A) Card] {Card (CDX) Card 


Two-Channel Switch-Pair, Additional Board A4 (A3) 


Channel | {Two-Channe! | {Channel 
Interface B Condition Sequence 


(CIF-B) Card] |Register 
(TER) Card 


Select Out Select Out 
Bypass A ass B 


Byp 
(SBP-A) Card] |(SBP-B) Card 


Two Channel Switch—Pair, Additional Feature 


With the Two Channel Switch—Pair, Additional Feature, an additional board is required for each storage director: board 01A-A4 for 
storage director 1 and board 01A-A3 for storage director 2. The cards necessary for this feature and the boards on which they are 


located are as shown below. 


Control] 
(CSC) Card 


Channel 
Interface A 
(CIF-A) Card 


Channel 


interface B 
(CIF-B) Card 


Channel 
interface C 
(CIF-C) Card 


Channel 
Interface D 
(CIF-0) Card 


Select Out 
Bypass A 
(SB 


P-A) Card 


Select Out 
Bypass B 
(SBP-B) Card 


Select Out 
Bypass C 
(SBP-C) Card 


Select Out 
Bypass D 
(SBP-D) Card 


Switch Driver 
Receiver 
(SDR) Card 


Switch 
Clock 
(SCK) Card 


Switch Driver 
Terminator 
(SDT) Card 
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3880 Storage Control Functional Areas (Continued) 3880 Storage Control Functional Areas (Cont.) INTRO 105 


Channel Features (Continued) Four Channel Additional Board A2 {A1) 


‘Four Channel Switch, Additional Feature 


Channel Select Out Four Channel 
. ? ; 0 Interface E Bypass E Additional 
The figures on this page show the Channel Interface (CHL-I) functional area of the 3880 for the Four Channel Switch, Additional (CIF-E) Card] |(SBP-E) Card Driver 


feature. (FADR) Card 


Storage Director Board B4 (B3) 


Channel 
Search 
(CSR) Card 


Two Channel 
Condition 
Register 
(TCR) Card 


Four Channe! 
Additional 
Driver and 
Terminator 
(FADT) Card 


Channel 
Interface A 
(CIF-A) Card 


Channe} 
Interface B 
(CIF-B) Card 


Channe] 
Interface C 
(CIF-C) Card 


Channel — 
Interface D 
(CIF-D) Card 


Channel Data 
Transfer 
(CDX) Card 


Four Channel 
Additional 


Four Channel 
Additional 


Register 
(FACR) Card 


Select Out 
Bypass A 
(SBP-A) Card 


Select Out 
Bypass B 
(SBP-B) Card 


Select Out 


Bypass C 
(SBP-C) Card 


Select Out 
Bypass D 
1(SBP-D) Card 


Two Channel Additional Board A4 (A3) 


Switch Driver 
Receiver 
(SOR) Card 


Four Channel 
Additional 
Switch 
Terminator 
(FAST) Card 


Channe! 
Interface F 
(CIF-F) Card 


Channel 
Interface G 
(CIF-G) Card 


Channel 
Interface H 
(CIF-H) Card 


Select Out 
Bypass F 
(SBP-F) Card 


Select Out 
Bypass G 
(SBP-G) Card 


Select Out 
Bypass H 
(SBP-H) Card 


(SCK) Card 
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3880 Storage Control Functional Areas (Cont.) INTRO 105 


3880 Storage Control Functional Areas (Continued) 


Each 3880 Storage Control contains the following functional 
areas: 


© Channel Interface (2) 

® Port Adapter (2) 

¢ Data Buffer (2) 

* Control (2) 

¢ Control Interface (2) 

© Port (2) 

¢ Subsystem Storage Control and Data 

e Subsystem Storage (cache) 

¢ Maintenance Connection 

¢ Diskette Drive 

e¢ Operator and power switch panels 

e Power 

The following pages give a summary of the functional areas. 
The figure on INTRO 95 shows the 3880 storage control 
functional areas. 


See the OPER section in the MSM manual for a complete 
description of all the cards used in the 3880. 


Functional areas with a (2) mean that there is one functional 
area for each storage director. 


Channel Interface (2) 
The channel interface (CHL-I): 


* Moves data between the channel and the data buffer and 
port adapter functional areas. 

® Sends control information from the channel to the control 
functional area. 


® Detects and informs the control functional area of the status 
of the channel tag lines. 


Channel Interface Cards 


The channel interface (CHL-!) functional area contains the 
following cards: 


e Channel interface A and B 

e Channel interface C and D (TCA) 

° Channel interface E, F, G, and H (FCA) 

e Channel sequence control 

e Channel data transfer 

e Channel search 

¢ Two-channel condition register 

e¢ Two-channel additional canaries register (TCA) 
¢ Two-channel additional driver terminator (TCA) 
e Select out bypass A and B 

e Select out bypass C and D (TCA) 

¢ Select out bypass E, F, G, and H (FCA) 

e Switch clock (TCA/FCA) 

e Switch driver receiver 

¢ Switch driver terminator (TCA) 

Each channel interface (CIF) card contains: 

e Channel drivers and receivers 

e Storage director address switches 

e Address seribaentee 

¢ Bus out deskew register 

e Bus in deskew register 

e Longitudinal redundancy check register 

The minimum configuration for a Model 21 or 23 is a two 
channel switch-pair channel configuration. Channels A and B 
are for the Two Channel Switch—Pair feature. 


Channels C and D are added by the Two Channel Switch—Pair, 
Additional feature. 


Channels E, F, G, and H are added by the Four Channel Switch, 
Additional feature. 


3880 Storage Control Functional Areas (Cont.) 


Port Adapter (2) 


The port adapter functional area controls data movement 
between the channel interface, device interface, data buffer, and 
port functional areas. : 


Data Buffer (2) 

The data buffer: 

e Moves data between the channel! interface and the control 
interface and between either of these interfaces and the 


subsystem storage. 


e Moves data concurrently between the channel, the device, 
and the subsystem storage. 


Data Buffer Cards 

The data buffer functional area contains the following cards: 
¢ Data transfer data card (DXD) 

¢ Data transfer address card (DXA) 


¢ Communication adapter and ADT buffer card (CMCA) 


INTRO 110 


A15621 
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INTRO 110 


3880 Storage Control Functional Areas (Cont.) 


3880 Storage Control Functional Areas (Continued) 


Control (2) 


‘The contro! (CTRL) functional area contains a microprocessor 
that controls all the functional areas in a storage director. 


Control Cards 

The control functional area contains the following cards: 
¢ Storage director microprocessor 

¢ High density static control storage 1 and 2 

¢ Dynamic control storage and refresh 

* Clock 


¢ Auxiliary storage director microprocessor 


Control Interface (2) 
The control interface (CTL-I): 


¢ Moves data between the data buffer or port adapter 
functional area and the attached device. 


¢ Sands control information from the control functional area to 
the attached device. 


e Detects and informs the control functional area of the status 
of the control information lines. 


The control interface (CTL-]) sends data to and receives data 
from a disk device through two separate unidirectional buses for 
Model 21 or a bidirectional bus for Model 23. Data is sent one 


byte at a time in a Model 21 and two bytes at a time in Model 
23. 


Control interface Cards 


The control interface (CTL-I) functional area contains the 
following cards: 


e © Director-to-device controller 


e Device counter 


Port (2) 


The port functional area is the interface between the storage 

director microprocessor (SDM) and the storage contrel. This 

functional area: 

e Contains the control cards and data buffers to permit 
automatic data transfers between the channel or device and 
subsystem storage. 


e Generates controls which permit data transfers between the 
storage and the ADT buffer. 


¢ Acts as an interface between the storage director 
microprocessor (SDM) and the storage control. 


e ~—= Informs the control functional area of the status of the 


subsystem storage port and storage control and data 
functional area. 


Port Cards 
The port functional area contains the following cards: 
e Port control connection (CMPC) card 


e Port buffer (CMPB) card 


Subsystem Storage Control and Data 


The subsystem storage control and data functional area 
provides: 


e Single and doubie bit error correction 
e ~—- Tripie bit error detection 

e Data drivers 

e Address drivers 


e Storage read and write controls 


Subsystem Storage Density 


Very early 3880 Model 21 machines were shipped with 1M 
bytes storage cards. Other than these machines, storage cards 
are 2M or 4M bytes. Machines having the 2M or 4M bytes 
storage cards are referred to as having expanded storage. 


You may determine which type of storage cards are in the 
machine by comparing card part numbers against the plug charts 
in the MDM. 
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3880 Storage Control Functional Areas (Cont.) 


Subsystem Storage Control and Data Cards for 
Machines Without Expanded Storage 


The subsystem storage control and data functional area contains 
the following cards: , 


e Storage address (CMSA) card 

* Storage address driver (CMDA) card 

¢ Storage control 1 (CMC1) card 

e Storage control 2 (CMC2) card 

¢ Storage data driver 0-35 (CMDD) card 

e Storage data driver 36-71 (CMDD) card 
e Error correction code ECC 1 (CME 1) card 
e  ECC2 (CME2) card 


e ECC3 (CME3) card 


3880 Storage Control Functional Areas (Cont.) 


INTRO 115> 


Subsystem Storage Control and Data Cards for 
Machines With Expanded Storage 


The subsystem storage control and data functional area contains 
the following cards: 


¢ Storage address (CMSA) card 

e Storage address driver (CLDA) card 

¢ Storage control 1 (CMC1) card 

e Storage control 2 (CLC2) card 

* Storage data driver 0-35 (CMDD) card 

¢ Storage data driver 36-7 1 (CMDD) card 
e Error correction code ECC1 (CME 1) card 
e ECC2 (CME2) card 


e €ECC3 (CME3) card 


INTRO 115 


3880 Storage Control Functional Areas (Continued) 


Subsystem Storage 
‘The subsystem storage: 


e Has 8, 16, 32, 48, or 64 megabytes of subsystem storage 


Note: The Model 23 with RPO # 8B0035 does 
not support 8M bytes of subsystem storage. 


e Repowers address and data lines 


Subsystem Storage Cards for Machines . 
Without Expanded Storage (Early Model 21s 
only) 


There are three types of cards on the subsystem storage board: 
e Address Redrive (CMAR) Card 


- Each CMAR card sends the addresses to two storage 
cards for every storage request. 


~ Each storage board has two CMAR cards. 
e Data Redrive (CMDR) Card 


- Each CMDR card drives data to one-half of the cards in 
a board for each storage request. 


- There are two CMDR cards in each storage board. 
¢ Storage (CMSH) Card 
- Each storage card contains one megabyte of data. 


- Each storage board can have 16 CMSH cards. 
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Subsystem Storage Cards for Machines With 
Expanded Storage 


There are three types of cards on the subsystem storage board: 


Address Redrive (CLAR) Card 


- Each CLAR card sends the addresses to two storage 
cards for every storage request. 


— The storage board has two CLAR cards. 
Data Redrive (CMDR) Card 


— Each CMDR card drives data to one-half of the cards in 
a board for each storage request. 


— There are two CMDR cards in each storage board. 
Storage (CLP2 or CLP4) Card 
— The storage card contains 2 or 4 megabytes of data. 
- The storage board may have 16 CLP4 cards. 

Note: CLP2 cards have 2M bytes of storage, 


CLP4 cards have 4M bytes. Machines with 8M 
bytes contain 4 CLP2 cards. 
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Maintenance Connection 

The maintenance connection (MNT-C): 

e Connects the maintenance device to a storage director. 

¢ Supplies a connection between the storage directors and the 
channel interface for sense data in case one storage director 


fails. 


The maintenance connection is shared by the storage directors. 


Maintenance Connection Cards 


The maintenance connection (MNT-C) functional area contains 
the following cards: 


e Maintenance 

e Maintenance device adapter control 
e Maintenance device adapter register 
e Driver receiver 1 


e Driver receiver 2 


3880 Storage Control Functional Areas (Cont.) INTRO 120 


3880 Storage Control Functional Areas (Continued) 


Note: The following functional areas are shared by 
both storage directors. 


Diskette Drive 


The diskette drive contains the functional diskette. The 
functional diskette contains the functional and diagnostic 
microcode and the device that loads the functional microcode. 


See the OPER section of the MSM manual for a description of 
the diskette drive parts. 


Operator and Power Switch Panels 
The operator panel contains: 


e Subsystem Power On/Off switch for the 3880 Storage 
Control and each storage director. 


e Channel Enable/Disable switches that connect each channel 
to the storage director. (See the PWR section for details.) 


e Unit Emergency Power Enable/Power Off switch gives 
operator control of subsystem power in case of an 
emergency. This switch, if turned off, must be manually 
reset before power can be restored. 


The power switch panel contains the: 


e Power Select switch that is in either the Remote or Local 
position. 


¢ Device Power Sequencing switch that controls the power up 
sequencing to the devices attached to the 3880. 


¢ Maintenance Power On switch that switches on 3880 
power. 


e Subsystem storage power switch that controls the dc power 
to the subsystem storage and resets the subsystem storage 
power sense register and the power check indicator. 


e Power system switch that controls the storage director 
power supply during maintenance and resets the Power 
Check indicator. 


¢ Storage director 1 switch that controls the dc power to 
storage director 1. 


e Storage director 2 switch that controls the dc power to 
storage director 2. 


¢ Subsystem storage mode switches (1 per port) that prevent 
the associated storage director from addressing the port. 


See the PWR section in this manual for a detailed description of 
the power switch panel. 
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Note: When the subsystem storage mode switches have been 
set to the diagnostic position, the MD ‘end of call’ routine must 
be used to allow the subsystem storage to come back online. 


Power 


The power functional area gives primary and secondary power to 
the 3880 Storage Control, the subsystem storage, and to each 
storage director. 


Power up and power down sequences are controlled by the 
power sequencer and monitor located on the maintenance 
board. The subsystem storage has its own power system which 
can be switched on or off without interrupting the 3880 storage 
director operations. See the PWR section for details. 
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3880 Storage Control Functional Areas (Cont.) 


INTRO 125 


INTRO 125 


Channel Switching and Device Reservation 


Channel switching and device reservation are made under control 
of the system programs. The first channel to activate the Select 


Out line switches the channel interface circuits to that channel. Channel A 
The next channel receives Control Unit Busy if it attempts to 
activate Select Out. Channel B ‘ 
Switch 
d Ti 
The switch returns to neutral when the channel! disconnects Channel C Brcckan: 
unless Unit Check occurs (contingent allegiance). 
. Channel D 
The Device Reserve command reserves the device to the channel 
that sends the command. All devices can be reserved. The 
Device Release command terminates the reservation of the 1 3880 
addressed device from the channel. (Device Reserve and Device 
Release commands are used in direct mode only in the Model Channel A 
21.) 
Channel! B ee 
A device address reserved to one channel or being used by one ; ee SD? 
channel presents Device Busy status when another channel Channel C ae We 
attempts selection. 
F ‘ Channel D 
Two Channel Switch—Pair Feature 
The Two Channel Switch—Pair feature (the minimum 
configuration) attaches two channels, channels A and B, to each 
storage director. Notes: 


The channels can be attached to the same or different 1. 
processing units. 


Two Channel Switch—Pair, Additional 
Feature 


The Two Channel Switch—Pair, Additional feature (TCA) attaches 
channels C and D to each storage directors. 


The channels can be attached to the same or different 
processing units. 


Four Channel Switch, Additional Feature 


The Four Channel Switch, Additional feature (FCA) attaches 
channels E, F, G, and H to each storage directors. This feature 
gives a total of eight channels that are shared by both storage 
directors. 


The channels can be attached to the same or a different 
processing unit. 
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This example shows the 3880 with Two Channel 
Switch—Pair, Additional feature. 


A06162 A21802 
15 May 85 17 Jun 85 


CTL-I 


CTL-I 


The Model 23 with RPQ # 8B0035 uses a Static Switch 

feature RPQ instead of a String Switch feature. The Static 
Switch Feature RPO will allow only one storage director to 
be connected to any one DASD at a time. 


String 


Switch 
(See 
Note 2) 


Controfler/ 
Device 


DEV-1 


Device 


Channel Switching and Device Reservation 


DEV-I DEV-1 


Channel Switching and Device Reservation 
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References to Other Sections 


See the Logic Reference Manual for crossover connector 
locations on the gate boards. 
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Contents 


Contents 


LGND 1 


LGND 1 


Error Code and Maintenance Support Manuals 


Graphic Symbols and Lines 


The legend contains dascriptions of symbols and conventions 
used throughout this Maintenance Information Manual. 


ie Ome 


Page Entering Page 
No. 
Leaving Page Page 
No. 


Device Bus In 


Contro! Bus Out 


| 


Read/Write 


| 


Channel Interface (CHL-I) 
Control interface (CTL-I) 


Device Interface (DEV-I) 


Keys 


PRIMARY KEY 


Reverse number in a black square. Used in text and 


iustrations. 


SECONDARY KEY 
Reverse letter in a black circle. Used in text wisan 


keying to a test point symbol in a diagram. 


Connectors 


ON-PAGE CONNECTOR 


Connection between parts of the same diagram. 
Line-of-sight arrows assist in locating other con- 
nectors and indicate flow direction of the line. 


OFF-PAGE CONNECTOR 


Connection between diagrams on separate pages. 
Letter keys are used to identify corresponding 
points. 


BIDIRECTIONAL CONNECTOR 


Connection between diagrams on separate pages. 
Letter keys are used to show flow in both 
directions. 


Bus, Interface, and Control Lines 


MINOR BUS LINES (Data Flow) 


MAJOR BUS LINE 


INTERFACE BETWEEN 18M MACHINES 


on 
“Ee 
+ 


— > —__——. 
emma iemromceran 
eee eee eee” emer! 
pucme neuen 
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CONTROL LINES 


Crossed lines, not connected 


Crossed lines, connected 


Bus or cable with multiple control 
lines entering and exiting. 


Bus and control lines that 
connect to a bus. 


———) #——- 


Female Male 
Engaged 

Bus and control lines that do not K€ 
connect to a bus. 

Normally Normally 

Open Closed 

(Make) (Break) 

o—— 


The standard line break is used when 


a line break is required. 


LGND 5 


Manuals 


ELECTRICAL SYMBOLS 


Capacitors 


When required for safety or circuit operation, the use of the 
curved fine represents the following: 


¢ The outside electrode in fixed paper dielectric, certain 
ceramic dielectric, plastic dielectric, and simifar capacitors 


* The moving element in variable capacitors 


* The low potential element in feed-through capacitors 


Circuit Breaker or Circuit Protector 


This symbol is used as a circuit breaker (CB) or a circuit 
protector (CP) that can be turned on or turned off as a 
switch. 


This symbol is used as a CB or a CP that can be reset after 
the CB or CP is tripped and cannot be used as a switch. 


Connectors 


MANUAL DISCONNECT 


Contacts 


RELAY 


Ground 


EARTH 


Earth potential or a structure acting as a ground. 


LGND 5 


Manuals 


Error Code and Maintenance Support Manuals 


Maintenance Support Manual Block and Remote Communication Manual Card 
Logic Diagram Symbols Symbol 


B4(B3)C2 Card Socket 


at Card Label 
xXX 


Card Name 
Block Diagrams 


, AND Block 
ae 


Block Name 


Crossover Connector 


XXX ~+———— Card Label 
This symbol represents the cut corner on a top-card crossover 


connector. See the Block Diagram Manual for the correct 
position of crossover connectors on gate boards. 
| | Registers 


Registers can be horizontal or vertical. Input or output lines that 
pick up the complete register (all bit positions) are connected 


directly to the biock. Partial register transfer is shown with a 
numbered parallel line. 
0 


Reg 
Name 
———}| 
9 9 
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Manuals 


Manuals 


LGND 10 


LGND 10 


Logic Reference Manual 


Logic Reference Page 


The text on this page makes reference to the drawing on LGND 
20. 


The logic reference page is one of a multi-page set in the Logic 
Reference Manual (LRM). (The first page of the set is the logic 
reference page.) The logic reference page describes the function 
of a 3880 card. 


The logic flow through the logic reference page is from left to 
right; signals enter the left side of the page, flow through the 
logic, and exit on the right. Bidirectional busses, however, are 
always shown on the right side of the page. 


Logic Lines 


All 1/O signal lines (at the left and right edges of the page) are 
named iJ or J; and each has the active polarity indicated by a 
plus or minus symbol in front of the name. Each is assigned a 
number G on the vertical scale that matches an entry on the 
cross reference page. 


Card Pin Locations 


Card pin locations 4 | are shown on the logic reference page for 
all single data and control lines that enter or leave the card. 
These pin locations and the line names appear on the cross 
reference page. 


All bus lines entering or leaving the card have an asterisk in 


place of the pin location EI. The cross reference page contains 
the line names and pin locations of the bus lines. 


Card Description 


The center area of the block diagram 2 | contains a description of 
the card. 


3880 - ere | 6315671 881143 
MIM Seq AEQ0O1 |4of8 13 Jan 84 


© Copyright IBM Corp. 1984, 1985 


881216 
15 Aug 


A15621 A21802 
84 01 Apr 85 17 Jun 85 


Logic Reference Manual 


Logic Reference Manual 


LGND 15 


LGND 15 


Logic Reference Manual 


Example of A Logic Reference Manual Page 


3880 
MIM 


© Copyright 18M Corp. 1984. 1985 


Seq AEQ001 5 of 8 


ADDRESS REPOWER 


003 - oaT 
004 - DAT 
005 - DAT 
006 - Cra 
007 - DAT 
008 - c7q 
009 - DAT 
020 - cra 
O13 - DAT 
012 - OAT 
O13 - C2a 
014 - Dat 
O15 - DAT 
036 - DAT 
O17 - siz 
018 - sue 
019 - SH2 
020 - sH2 
021 - C2@ 
022 - C29 
“~3880 LRH 


$Gi 
SG} 
$6) 
sci 


WORD SAR (0-6) 

SIT SAR (0-4) 

ARRAY SAR 10-2) 

ARRAY SELECT ---~--~--~ 
REG SAR (0-2) 

REG SELECT ~------ wene- 
DATA GI A SOR (0-2) 
DATA GATE (4-8) 

DATA GT B SAR (0-2) 
CARD SELECT GRP (0-3) 
COMMAND (A-C} 

ARRAY/WO SAR PARITY -- 
DGA/BIT/REG SAR PTY ~~ 
OGB/BIT/REG SAR PTY -- 
REFRESH ERROR PQRS --- 
REFRESH ERROR MNTU --- 
Dats OF ERROR RSTU ~-- 
DATA OP ERROR PNPQ --- 
RESET REFRESH ERROR -- 
COMMAND PARITY --~-~--- 
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CHAR CARD 


OVERVIEN 


The CMAR tiddress Repowering?! cerd provides receiving 
end redriving cap»bility for the Storege address bus 

for right helf of the storage board. the bus is perti- 
tioned so thet mo more than 4 storege cards ere eccessed 
at any time. 


PRIMARY FUNCTIONS 


Performs perity checke on the following: 


= Odd perity for array SAR's (Storage Address 
Registers) end word SAR's. 


- Odd parity for dete gate SAR's AB, bit SAR's 
end regieter SAR's. 


- Odd parity for command A, B and C signele. 
Redrivee the storage errey eddreas lines. 


Redrives the Date getes A/B for deta fetoh or store 
control, 


Radrives 4 card seleat lines. 


Redrives select decode linee for fetch,etore or 
refresh operations. 


PRIMARY COMPONENTS 


A15621 A21802 
01 Apr 85 17 Jun 85 


Address drivere. 


Three atete Receivers end Drivers. 


ERROR CHECKING 


Storege Cerd Refresh Address Check {(CSCRACK, bits 
2,3). 


- These bits indicete that the cerds in elot 
positions 'MNTU' or 'PQRS’ detented on eddrese 
perity error during refresh. ‘MNTU’ catected 
error bit 2 and ‘'PQGRS' datected error bit 3. 


AR Card Refresh Addrese Check ICSCRACK, bit 5). 


- Thie bit indicetes that CHAR cerd detectad an 
eddresa parity or command perity error during 
refresh. 


Storage Cerd Address Check (U/L SCACK, bite 2,31. 


- These bits indicete thet the cerds in clot 

positions ‘HPQ’ or ‘RSTU' detected on ad“ ese 
parity error during RW operstion. 
deteoted error bit 2 end ‘RSTU’ det 
bit 3° 


681142 2 ALL 
O6DEC8S MODELS 


FEATURES 


VERSION 


be 2 Or or ee a er 


ADDRESS REFOWER CRO ML200 
ORL SGI WORD SAA X 10-6) 603 
SRE SG) BIT SAR XM 10-4) 004 
ARL SGI #RARAY SAR X 10-2) 005 
RL SG} ARRAY SELECT K ----~-- oos 
RL SGI REG SAR X (0-2) 007 
@RL SGI REG SELECT XK ------ --- 008 
SRL SG) Dale GE A SAR KX CO-2) OCF 
AAL SGI DOTA GATE AX ~------- O10 
SRL SG] DATA GTB SAR X (0-2) OIL 
RL SG1 DATA GATE 8 XK ---~--~-- O32 
ORE SGI CARD SELECT GRP (0-3? O13 
ORL SG) COMBIAIID A ------------ O14 
ORL SG) COMIAHD B ------------ 035 
SRL SGI COMMIAND Co ---------~-- 016 
ORE SGI WORD SAR Y (0-6) O17 
4RL SG) GIT SAR Y (0-4) 018 
ARL SGI ARRAY SAR Y (0-2) 019 
BRE SGI ARRAY SELECT Y ~-~------ 020 
ARL SGI REG SAR ¥ 0-2?! 021 
@Rt SGI REG SELECT Y ----e---- 022 
ORL SGI DATA GT A SAR Y €0-2) 023 
ORL SG] O8T8 GATE A Y ~------- 024 
ARL SG) DATA GT B SAR ¥ (0-2) 025 
SRL SG) DATA GATE BY ~------~- 026 
BRL SG] ARRAY/HORD SAR PTY X - 027 
ARL SG) DGA/BIT/REG SAR PTY X 028 
ARL SG] PCB/BIT/AFG SAR PTY X 029 
$G1/2 GRE REFRESH ERROR PQRS ~ 030 
SGI/Z ORL REFRESH ERROR ITU ~ O31 
SGi/2Z ORL DNATA OP ERROR MNPQ ~- O32 
SG372 ARL OATA OP ERROR RSTU ~ 033 
$G172 ORL IN ADOR PARITY ERROR 034 
S$G372 ANL IN REFRESH ERROR --- O35 
ARL SG} REFRESH -------- oreere 036 
#RL SGI ERROR LATCH RESET ---- 037 
SRL SGI ARRAY/WORD SAR FTY Y - 058 
SRL SG) DGA/BIT/REG SAR PTY Y 039 
SRL SG] DGA/OLTI/REG SAR PTY Y 040 
ARL SG1 COMPAHID CHOR ----~----- eat 

18-8222 


CARD LOC}14 Dec. 83 17:05:30 


ADDRESS REPOHER 


cro HL200 
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LRM Cross Reference Page 


The text on this page makes reference to the drawing on LGND 
30. 


The LRM cross reference page is one of a multi-page set in the 
Logic Reference Manual. It contains a list of the following: 


e  Input/output (I/O) pins for the card shown on the associated 
logic reference page 


e = Active levels (polarities) for the I/O pins 
° Signal line names 


e Other card pins in the signal natwork 


Line Number 


Each cross reference page entry starts with a four—character, 
alphanumeric identifier 1 that indicates the vertical position of a 
signal line on either side of the logic reference page. 


The alphabetic character indicates the side of the diagram the 
line is located on: L for left or input side, R for right or output 
side. The three numeric characters indicate the vertical position 
of the line on the sides of the diagram. 


Example: 1020 JZ is an input line on the left side of the 
diagram that is 20 spaces down from the top. 


Signal Line Name 


The signal line name and its active polarity Fy, Bj are shown on 
the cross reference page to aid in tracking the line. The same 
signal line name appears on the logic reference page associated 
with the cross reference and on any other logic reference page 
set where the signal line starts or ends. 


Card Pin Location 


The first level of card pin information EJ identifies the pin 
location of the signal line on the card represented by the logic 
reference page. The card position for the pin number matches 
the card position for this logic reference page. See the card 
location in the lower right corner EI. 


All other levels of pin information EJ. [J identify the card and pin 
that the signal line is connected to. See Fig. 1 for a description 
of the symbols used in these entries. 


Sheet and Line Number 


The sheet and line number entries indicate all other pages 
where the signal line can be found. The first level entry indicates 
the logic reference page associated with this cross reference 
page. All other entries indicate other logic reference or cross 
reference pages. 
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Sheet Sequence Number 


The sheet sequence number 10) identifies the logic/cross 
reference page set, the cross reference page, and the logic 
reference page. This number is the same on each logic/cross 
reference page of the set. 


How to Convert Card Location to LRM Page 


The first character of the LRM page number represents the gate 
and board location, as indicated in the following charts. 


OIA Gate 01B Gate 
Board Locations 


Board Locations 


The next two characters of the LRM page number represent the 
card location. The last two characters are (usually) zeros. 


Example: For card location 


OIA B33 F2 
LJ u uu 
1. Use chart for OIA gate _ 
2. B83 translates to G the G 
first letter of the 
LRM page 
3. The card location is the GF2 


second and third letter 
of the LRM page. 


4. Add two 00s ———————______________» 6F200 


5. Therefore, LRM page GF200 represents the 
card at location OI1A-B3F2. 


If the card has more information (circuits) than can be shown on 
one LRM page the second page for this card would be labeled 
GF210. 
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BOARD toc6ere INQEX PAGE BLI AAOO0O 


GLOSSARY OF ABBREVIATIONS USED 
ABBR. EXPLANATION 


ASOM AUXILIARY STORAGE DIRECTOR MICROCONTROLLER 
BLI BOARD LOGIC INDEX 

cD CARD (MICROFICHE ) 

CRD CARD REFERENCE DIAGRAM 

EW ELECTRONIC WRAP 

FRM. FRANE (NICROFICHE } 

HDSCS HIGH DENSITY STATIC CONTROL STORAGE 

IR INDIRECT REGISTER 

PA PORT ADAPTER (CHCD CARD) 

SAR STORAGE ADORESS REGISTER 

sBl STORAGE BOARD 1 

SD1l STORAGE DIRECTOR 1 

SOM STORAGE DIRECTOR MICROCONTROLLER 

XRL CROSS REFERENCE LIST 

2x1 THO CHANNEL SWITCH 

4X1 TWO CHANNEL ADDITIONAL OR FOUR CHANNEL 


NOTES USED ON CROSS REFERENCE PAGES 


THE LEGEND ON THE CROSS REFERENCE PAGES 
SHOW { ) AS THE SOURCE(S) OF THE SIGNAL 
AND * % AS THE CABLE SOCKET PINS 


IN ADDITION THE FOLLOWING SPECIAL DESIGNATIONS 
WILL ALSO SHOW ON THESE PAGES 


se AAHINN® FOLLOWED BY 
+2-CH *AANNN® INDICATES PREWIRING FOR THO CHANNEL ADDITIONAL 


->MDM *AANNN*® REFERENCES MOM PAGE 
->MNT ®DEV # INDICATES A LINE TO THE MAINTENANCE DEVICE 
NOTE: THE LINE NANE IN THE MDM MANUAL FOR A GIVEN NET WILL IN 
GENERAL NOT MATCH THE LINE NAME IN THE LRM EXACTLY. 
NOTE: MANY OF THE LINE NAMES ARE OF THE FORM 
‘+ PPS BBB SIGNAL NAME‘ 
WHERE ‘PP' IS THE LAST TWO CHARACTERS OF THE PNAME OF THE 


SOURCE. ‘'S' IS THE BOARD POSITION ON THE SOURCE AND ‘BBB* 
IS A BOARD WITH WHICH THE LINE IS ASSOCIATED. 


Fig. 1. Excerpt From Board Logic Index Page 
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Page 


ADDRESS REPOHER 


LINE/SIGNAL = PIN SHEET/LINE 


RATAN RR 


4 LLL LL I Loos 
- DAT SG1 WORD SAR O 

teroz MLzo0-LoOs 

IB-Al (T2P12) JTZ00-ROOE 

KeTo2 fe 200-L003 
38-AL mV2002" 
18-B2 *H6A0Z" 


Loos 


- DAT SGL WORD SAR 1 

22a L2To3 HL200-L003 
2) 18-Al 172M07) JTZ00-ROO6 
K2tos MKz200-L003 


1B-Al MV200z" 
18-Be wHEADGE 


Loos 
~ DAT SGI HORD SAR 2 
Lzso3 Mt200-L003 
18-Al (T2P10) JT200-ROOE 
Kzso3 MKZ200-~-L003 
3B-Al #V20D03N 
318-Be =HEBOSH 


Loos 
~ DAT SG1 WORD SAR 3 
mere 2U0R HLZ00-LOOS 
1B-Al (T2P13) J7200-ROOS 
; K2U02 MK 200-1003 


18-Al *V2B05" 
318-B2 "H6B04O" 


toos 
- DAT SGL WORD SAR 4 
Lawz3) Ht200-L003 
IB-AL (T2PO4E) JT200-N006 
4 K2H13 1K 200-L003 
1B-Al *VZD0G" 
18-82 "HéCOe* 


Loos 
- DAT SG1 HORD SAR 5 
tzsoz NLZ00-L003 
1B-Al {T7u1' JST 200-RO06 
Acoul MK200-LOOS 
1B-Al #V2B048 
: 18-82 *H6CO4" 


Loos ; 
- DAT SGI HORD SAR 6 
L2u0¢ HL200-L003 
3B-Al (T2506) JT200-RO0E 
K2u04 9K 200-1003 


6 3B-Al eV2D05" 
18-B2 *HEDOZ" 


Loo4¢ 
~ DAT SG1 BIT SAR 0 
L2so¢ HML200-L00¢ 
1B-AL 1720072) IT200-ROIZ 


LINE/SIGNAL PIN SHEET/LINE 


Pe apnnmeenmnaememenenl 


Loo¢ 
- DAT SG1 BIT SAR 2 
Lzso5 MLz200-L004 
318-Al (12008) JT200-RO1E 
K2Sso5 200-1004 
318-Al sV2D06" 
18-82 “HGEG2" 


Loo¢ 
- DAT SG] BIT SAR 2 
Leues ML200-LO0¢ 
38-Al (T2B10) JT200-RO12 
.  K2vos tK200-L00s 
10-Al nVZB06" 
1B-B2 “H6EO4" 


Looe 
~ OAT SGI BIT SAR 3 
Lzse6 Ht200-L00¢ 
3B-Al (72609) J7200-RO12 
K2S06 MX200-1004 
38-Al ev2007" 
18-B2 *J6A0Rw 


t004¢ 
- DAT SG] BIT SAR 4 
L2To¢ HLz00-L004 
IB-Al (T2MOZ) JT200-RO12 
K2T04 14200-1004 
38-Al BV2007" 
18-82 "JGA04" 


Loos 
- DAT SG1 ARRAY San 0 
2023 Mtz200-Locs 
JB-Al (72J06) JT200-ROCS 
K2033 MK 200-LOOB 
HO-AL HTICIIUN 
1B-B2 PHIALI© 


Loos 
- DAT SG1 ARRAY SAR } 
L2yvez2 HNL200-L005 
18-Al (12G05) JT200-RO05 
K2J02 MK200-L005 
1B-Al HTIDI3a 
18-B2 *H1BI1¥ 


Loos 
- DAT SG1 ARRAY SAR 2 
L2823 ML200-L005 
18-Al (T2600) JT200-ROOS 
K2B33 MK200-L008 
JB-Al HTIELIe 
1B-B2 wHIChiw 


L006 
~ €2@ SG1 ARRAY SELECT 
L2plz2 HLz200-LO06 
1B-Al 1Q2007) JQ200-R098 


K2Ss04¢ Hk200-L004 K2012 MK200-L006 
3B-Al »V2p05" JB-Al NUTALIN 
18-82 HHENOde 160-82 weolOLL# 
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LINE/SIGNAL PIN 


nr 


too7 
- DAT SCL REG SAR O 
2602 
32p-Al (72005) 
K2602 
3B-Al HQIELIN 
1B-82 KJIALL# 


1.007 
- DAT SGI REG SAR 1 
L222 
1B-Al (T2p09) 
K2B12 
38-Al HRIBIIS 
18-82 #JICLIe 


007 
~ DAT SGI REG SAR Z 
t2ci2 
318-AL (12809) 
K2ci? 
18-Al HRICIIN 
16-B2 “JIOLIe 


Loos 
- €2@ SG1 REG SELECT 
L2c13 
18-Al €@2C31) 
K2crs 
TO-Al RRIDI Ie 
18-82 *JIELI# 


Loos 


- DAT SO} DATA GT A SAR O 


Lenos 
18-4} (T2111 
18-Al = G2NO8 
Kz2B09 
1B-AB MRIEDIN 
18-B2 #KIAL1# 


Loos 


PIN SHEET/LINE 


- C2Q SG] DATA GATE B 


SHEET/LINE | LINE/SIGNAL 
Lolo 

HL200-L007 

JT200-RO13 

MK 200-1007 


tou 
- OAT 
HL200-L007 
AT200-ROIS 
tx 200-1007 


Loy) 
- DAT 
HL200-LO07 
JT200-ROI3 
HK 200-1007 


tol) 

- OAT 
HL200-L006 
JO200-RO49 
MK200-L008 


Lor 
- DAT 
HLz00-Loo9 
JT200-ROCE 
4JG200-L037 
MK200-LO09 


Lolz 
- DAT 


- DAT SG) DATA GY A SAR 2 


t2610 
ye-al (T2611) 
1B-Al 204 
K2B810 
1B-Al HSIALIN 
18-62 *K1B11" 


Loos 


HL200-LOO9 
JT200-RO0S 
4Q200-4£037 
1K 200-L009 


Lou 
- DAT 


- DAT SGI DATA GT & SAR 2 


t2po9 
38-8) 1T2P02) 
18-Al Q2H12 
K2009 
WH-Al HRIELS" 
18-B2 *KIALS# 


HL200-LOO0s 
JT200-R008 
JQ200-1037 
+ 200-L009 
L012 
- DAT 


HL200-LO10 
JQ200-RO50 


Lo3e 
~ €2Q SG1 DATA GATE A 
Leplo 
18-A} 122002) 
K2030 


IB~AL MSIALS" 
- 18-B2 "KIB134 


A21802 
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Hx 200-L010 


t2clo =ML200-L020 


18-A1 (Q2603) Jaz00-RO50 


K2C)19 =HK200-LOIC 


1B-AY RTIORIN 
18-B2 WLIEL3S" 


SG1 DATA GT & SAR O 


L2co7 ML200-20)2 


18-Al {T2U10) JT200-ROI0 


K2co7 MK2Z00-LOIL 


IB-Al MTIARIN 
18-82 *L1D11" 


SG1 DATA GT 8 SAR 1 


Lzcoe Ht200-1032 


18-Al {T2S03) JT200-ROI0 


Kzcoe MK200-t011 


30-Al eIIBII" 
168-62 “LIE1l* 


SGl DATA GT 6 SAR 2 


Lecoe Mt200-LOI2 


IB-Al (T2UL2) JTZO0-ROIO 


Kz2co9 MK200-LO21 


JB-AL WTIALSN 
18-B2 #LIDI3S" 


SGl CARD SELECT GRP O 


Lzn06 MiLz200-LO12 


IB-AL €72512) JT2Z00-RO03 


K2D06 MK200-LOIZ 


1B-Al URIBII" 


wJIICISe 


SG] CARD SELECT GRP 1 


t2D07 ML200-LO12 


1B-Al ¢12G12) JTZ200-ROOS 


K2p07 K200-L012 


IB-Al HRICII" 
18-B2 *J1013" 


SG1 CARD SELECT GRP 2 


12004 ML200-LOl2 


1B-Al (F213) J1200-R003 


K2D04 =MK200-LO12 


JB-Al MR1OI3" 
18-B2 WJIELS" 


SG1 CARD SELECT GRP 3 


L205 HL200-L012 


16-Al (72309) JT200-ROO3 


K2D05 MK200-LOl2e 


1B-Al HTICIS" 
18-B2 wHIALSe 


LINE/SIGNAL PIN SHEET/LINE 


nr 


10235 
~ C2Q SG1 COMMAND A 
L2Nos HL200-L023 
1B8-Al (Q2COS) JQ200-ROC? 
K2noz MK200-L035 
1B-AR KTIOI3" 
18-B2 KHIBI3S" 


Lows 
- €2Q SG1 CORHAND B 
Lenos HL200-L013 
3B-Al (Q2H08) JQ200-RO47 
K2NO5 MK200-LO13 
3B-Al MTIETS" 
18-82 #HiChSe 


1033 
- Cz@ soz coreann C 
Lenoy HL200-L013 
16-AE (Q2H13) JQ200-ROG7 
K2enog MK200-LOIS 
1B-Al WLRAL3e 
18-B2 *HIDIS" 


to2¢ 
- DAT SGI ARRAY/HO SAR PARITY 
tzuoe HML200-L014¢ 
IB-AE (T2H06) JTZ00-R007 
K2U06 HK200-L014 
1B-Al xV2D09" 
18-82 *J6COZ" 


tos 
- DAT SGL DGA/BIT/REG SAR PTY 
Lzsc7 MLzoG-tols 
18-Al €T2U05) JT200-RO0S 
K2so7 MK200-LO18 
1B-Al mv2Dl0N 
18-B2 *JED02" 


Lolé 
- DAT SCL DGB/BIT/REG SAR PTY 
t2u07 Htz200-Lole 
1B-al (T2505) JT200-RO3} 
K2U07 *€200-L016 
3B-Al RV2DIIN 
1B-B2 “J6EOZ" 


Lol7 

- SH2 SG1 REFRESH ERROR PQRS 
L2G30 ML200-LO17 
{P2610} NPZ00-ROOS 
(@2G10) HQz00-ROOS 
{R2G30) HR200-ROOS 
{S2G10} 4S200-RO0S 


Los 

- SH2Z SG1 REFRESH ERROR MNTY 
1.2509 HML200-2016 
(H2610) t81200-RO05 
{(N2G10} HN200-ROOS 
(T2G30) HT 200-RO05 
(U2GI01 MU200-RO0S 


ADORESS REPOWER 


LEINE/SIGNAL = PIN SHEET /LENE 


Loie 

~ SH2 SG1l DATA OP ERROR RSTU 
L2G04 ML200-L019 
(82305) HRZ200-ROOF 
($2405) MS200-R004 


XRL ML200 
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72405) MT200-RO04 
(U2J05) MU200-R004 
tLo2za j 


- SH2 SG1 DATA OP ERPOR HNPO 
L2s05 tt.200-020 
(M2405) $81200-R004 
(N2J05) HN200-R004 
(P2405) HPZ00-ROO4 
(Q@2J051 142200-R004 


to23 
- €2Q SG] RESET REFRESH ERROR 
L2sil ML200-1021 
1B-Al (Q92C09) UQ200-R05! 
K2S12  MC200-L022 
1B-Al *V2013" 
18-Bz2 *K6B0ze 


Loz2 
- C2@Q SG1 COMMAND PARITY 
L2Cll ML200-L022 
3B-A1l (22010) J@20G-RO72 
K2C]2 MK 200-L022 
JB-AL MUJE} IH 
18-B2 “"NICLI* 


Roos 


{L2no2) HL200-R003 
P2PO2 Pz200-LO0OS 
QzPo2 Qz200-L00S 
R2PO2 tmz00-1003 
S2Poz2 ts200-Loos 


Roos 

- ARL SG1 WORD SAR X 1 
(L2P30) ML 200-RO03 
P2P10 HP200-L003 
Q2P19 NQz00-1003 
R2P310 HR200-L003 
S2P10 MS200-L003 


Roos 

~ ARL SGI WORD SAR X 2 
(b2104) ML200-RO0$ 
P2004 = MP200-L003 
Q21104 1Q200-L005 
R209 tR200-L003 
$2HO4 MS$200-L003 


ROO 

~ ARL SGI WORD SAR X 3 
(L2P32) MLZ200-RO0S 
P2P22 P200-1003 
Q2P32 Q200-1003 
R2P12 HRZ00-L003 
$2P22 MS200-L003 


ut ' 
FEATURES VERSION 


— Se scietlseo 
2. a 18-B2L2 
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XRL ML200 


ADDRESS REPOHER 
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Pin/Net Lists 
Pin/Net lists are not supplied for the 3880 Models 21 and 23. 
To check or repair a net, use the cross reference pages in the 


Logic Reference Manual (volume R70). 


The Maintenance Diagrams Manual (volume R30) contains 
listings of voltage pins. 
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Glossary 


A. Address. 

abnormal. Not normal or usual. 

Abort. To terminate or cancel prematurely. 

abstract. Short description or summary. 

ac, AC. Alternating current. 

accept, accepting, accepted. To receive or take. 
accessing. Moving the read/write head to a data track. 


Accessor. The access mechanism that moves the read/write 
head in DASD. 


accomplish, accomplishing, accomplished. To complete. 
according to. As stated. 

account. A customer installation. 

accumulate, accumulating, accumulated. To collect. 
acknowledge. Answer. 

actively attached. Running, operational. 

activity. An action or process. 


ACTL. Auxiliary Storage Director Microprocessor Control 
Register. 


actual. Real. 

ADDR, addr, adr. Address. 

adjacent. Next to. 

ADT. Automatic data transfer. 

ADTC. Automatic data transfer control. 
ADTM. Automatic data transfer multiplexer. 
Advantage. Superiority of position or condition. 
ALD. Automated logic diagram. 

alert. Attention or alarm. 

Allegiance. Obligation or loyalty. 


allocate, allocating, allocated. To reserve for a specific 
propose. 


allow, allowing, allowed. To let or permit. 


alter. Change. 


alternative. Another selection. 

ALU. | Arithmetic and logic unit. 

AM. Address mark. 

amplifier. A circuit that increases signal voltage or current. 
amplifies. Increases the signal voltage or current. 


AND. A type of logic circuit that generates an output when all 
input signals are at the specified polarity. 


ANDed, ANDing. Signals that have been or are being used as 
inputs to an AND circuit. 


angular. Forming an angle. 

applicable. Suitable. 

apply. applying, applied. To put. 

appropriate. Correct or suitable. 

AR. Address redrive. 

arbitrary. Selected at random without reason. 
argument. A variable in a programming statement. 


arithmetic. Combining numeric quantities as described by 
rules and definitions. 


armature. The relay contact that is controlled by the magnetic 
field. 


arrange, arranging, arranged. To place in correct order. 
array. Matrix. | 

ASDC. Alternate storage director communication. 
ASDM. Auxiliary storage director microprocessor. 
assignment. Assign. 

assist, assisting, assisted. To aid. 

assistance. Aid. 

auto. Automated. 


automated. A process or device that functions without aid 
from an operator. 


aux, AUX. Auxiliary. 


availability. Being available. 


avoid. Do not use or perform, prevent. 
background. Information for understanding. 
backwards. Reverse. 

BAH. Buffer ALU pointer high. 

BAL. Buffer ALU pointer low. 

BAP. Buffer ALU pointer. 

based. Relying. 

basically. Fundamentally. 

BC. Byte counter. 

BCC. Bottom-card connector. 

BCH. Byte counter high. 

BC1, BC2. Buffer/channel registers. 
bd. Board. 

BDM. Block Diagrams Manual. 

begin, beginning, begun. To start. 
besides. Along with. 

BFI. Buffer increment. 


bfr, BFR. Buffer. 


bias. The 24 Vdc control voltage for the voltage regulators. 


BID. Bus in deskew. 


bidirectional data bus. A data bus that both sends and 
receives data on the same signal lines. 


BIN. Part of the seek address field, always O in the 3880. 
binders. Covers for the manuals. 

Block. A group. 

blocked. Closed off. 


blocking. Blocks that hold parts in place during shipment. 


blowers. Fans. 


BOC. Bus out parity check. 
BOD. Bus out deskew. 


breaker. Circuit breaker. 


GLOS 1 


Glossary 


brief. Short or quick. 

buffer. A circuit to store data temporarily. 

buffer, buffering, buffered. To temporarily store. 
build, building, built. To assemble, install, or make. 
bulk power supply. The main dc-power supply in the 3880. 
bussed. Carried on a bus. 

butt, butting, butted. To connect back-to-back. 
button. Pushbutton. 

C. (1) Cable. (2) Capacitor. 

CA. Communication Adapter 

CAAJCK. Common ADT/ASDM check register. 
cabling. Cables. 

cache. Storage array. 


caching mode. Transfer of data between the subsystem 
storage and the data channel. 


CACTL. Write/read register from SDM. 

caked. Solid or hard. 

call, calling, called. To name. 

callouts. Labels used to identify parts in a figure. 

capability. Ability. 

Capacity. The ability to hold, receive, store, or accommodate. 
CAR. Cylinder address register. 

CARD1, CARD2. Write/read registers for SDM. 


CARR. Checks, adjustments, removals, and replacements; a 
section title in the MIM. 


caster. A wheel on the bottom corners of the machine that 
permits easy movement of the machine. 


catastrophic failure. A failure that stops all machine 
operation. 


catch. Take hold of. 
category. Class. 


CAWR1, CAWR2. Read registers for SDM. 
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CB. Circuit breaker. 

CBA. Channel buffer adapter. 
CBH. Channel buffer pointer high. 
CBI. Channel bus in. 

CBL. Channel buffer pointer low. 
CBO. Channel bus out. 

CBP. Channel buffer pointer. 

CC. Channel control. 

CCA. Connection check alert. 
CCB. Command control block. 
CCC. Channel control check. 
CCH. Channel count high. 
CCHH. Cylinder, cylinder, head, head. 


CCHHRKDD. Cylinder, cylinder, head, head, record, key, data, 
data. 


CCK. Subsystem storage check. 
CCL. Channel count low. 
CCOMACK. Common communication adapter check register. 


CCOMADI. Common communication adapter diagnostic 
register. 


CCOMADR. Common communication address register. 
CCOMCTL. Common communication control register. 


CCR. (1) Channel condition register. (2) Channel command 
retry. 


CCS. Cache channel service. 

CCTL. Common control register. 

CCTLS. Common control shadow register. 
CCW. Channel command word. 

CC1,2. Channel control 1,2. 

CDA. Cache display alter. 

CDI. EPC bus in. 


CDO. EPC bus out. 


CDS. Configuration data set. 

CDX. Channel data transfer. 

CE. Customer engineer. 

CECOM. An OLT subroutine. 

certain. Specific. 

ch, CH. Channel. 

CH A. Channel A. 

CHB. Channel B. ‘y 

chain, chained, chaining. To connect. 
chan. Channel. 


Chance. Something that happens unpredictably without 
discernable human intention or observable cause. 


char. Character. 

characteristics. Distinct qualities. 

checker. A circuit that checks machine or program operations. 
checklist. A list of steps to perform. | 
checkout. Check. 

chemicals. Cleaning fluids, adhesives, etc. 

chip. Module. 

chk, CHK. Check. 

chi, CHL. Channel. 

CHL-I. Channel interface, a section title in the RCM. 
chn, CHN. Channel. 

choices. Optional selections. 

chosen. Selected. 

chronological. In the order of time. 

CIF. Channel interface card. 

CIF-A, -B, -C, -D. Channel interface A, B, C, D. 
circuit protector. A circuit breaker. 


ck, CK. Check. 


CKD. Count, key, and data. 

CK1,2,3. Check 1,2,3. 

clamping. Holding. 

CLAR. Address repower card (expanded storage). 
CLC2. Storage control card (expanded storage). 
CLDA. Storage driver address card (expanded storage). 
clean up. Return to original status. 

cleanup. A return to original status. 

clearly. Fully. 

clk, CLK. Clock. 

clocking. To check with time. 

CLP2. 2 MB storage card (expanded storage). 
CLP4. 4 MB storage card (expanded storage). 
cm. Centimeter. 


CMAA. Auxiliary storage director microcontroller (auxiliary 
adapter) card. 


CMADEC. Common multiple address decode register. 
CMAR. Address repower card (not expanded storage). 
CMCA. Communication adapter card. 

CMCD. Port adapter card. 

CMC1,2. Storage control cards (not expanded storage). 
cmd, CMD. Command. 

CMDA. Storage driver address card (not expanded Sisaaeh 
CMDD. Storage driver data card. 

CMDR. Data redrive card. 

CME1,2,3. Error correction code cards. 

CMPB. Port buffer card. 

CMPC. Port control connection card. 

CMPR. Compare. 

CMSA. Storage address card. 


CMSH._ 1 MB Storage card (not expanded storage). 


GLOS 


Glossary 


coded. Encoded. 

collapses. Falls. 

collet. A locking collar. 

com. Common. 

comm rejct. Command reject. 
compensating. Stabilizing. — 

serapla: compiling, compiled. To collect. 
completion. Ending, end. 

component. An assembly, unit or part of a machine. 
compresses. Holds under pressure. | 
concatenated. Connected logically. 
conclusion. End. 

cond. Condition or conditional. 
conditional. Having limiting factors. 
confined. Limited. 

confirm. Verify. 

conn. Connector. 

consider, considered. To discuss. 
consist, consists. To contain. 


consult, consulting, consulted. To see or request 
information. 


contamination. Pollution. 

contention. Two or more devices requesting service. 
contiguous. Next to, touching, sequential. 
contingent. Dependent on something else. 
continuation. An addition or further part. 
controller. Something that controls. 


convenience outlet. An ac outlet that is convenient for the 
CE to use. 


convention. Generally accepted rule. 


conventional. Acceptable. 
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convergent. To circle inward toward a point. 

cool, cooling, cooled. To decrease the temperature. 
coordinated. Timed. 

corporation. Organization. 

correctable. Can be improved accurately. 
correlated. Associated with. 


correspond, corresponding. Equal to or provide a one-to-one 
ratio. 


CP. (1) Circuit protector, a circuit breaker used for other than 
the main ac power input to the 3880. (2) Control print in the 
OLTSEP and OLTEP programs. 

CPACK1,2. Common port adapter check registers. 

CPC. Central power control. 

CPU. Central processing unit. 

CR. (1) Condition register (2) Rectifier (diode). 

CRC. Cyclic redundancy check. 

created. Made. 


Cross. To go from one place to another place, across. 


crossover. Connector between the top of two cards. 


CRO. (1) Condition register zero. (2) Channel interface checks 
register. 


CR1,2.3,6. Condition registers. 

CS. (1) Control storage (2) Channel status. 

CSA. Common subassembly. 

CSACK. Common storage adapter check register. 
CSAD!I. Common storage address diagnostic register. 
CSARCK. Common storage address refresh check. 

CSC. Channel sequence control. 

CSCCK. Common storage adapter check register. 
CSCRACK. Common storage card refresh address check. 


CSR. Channel search. 


CST. Subsystem storage status register. 
CSTAT1,2,3,4. Common status registers. 

CSW. Channel status word. 

CS1,2,3. Channel status 1,2,3. 

CTI. Channel tags in. 

ctl. Control. 

CTL-I. Control interface, a section title in the RCM. 
CTO. Channel tags out. 

ctr. Counter. 

CTRL. Control, a section title in the ECM. 

CU. Control unit. 

cutout. An opening in a panel for a switch, LED, or meter. 
CVT. Communication vector table. 

CWRBS. Common X‘1B’ shadow register. 

CXC. Channel transfer control. 

CXT. Channel transfer control. 

cycle, cycling, cycled. To perform in a set sequence. 
D. (1) Device. (2) Diagnostic mode. 

DASD. Direct access storage device. 


DASD Mode. Transfer of data between DASD and the data 
channel. 


dated. Having a date. 


DBFR. (1) Data Buffer, a section title in the ECM. (2) Data 
buffer register. 


DBH. Device buffer pointer high. 
DBI. (1) Device bus in. (2) Data bus in. 


DBL. (1) Device buffer pointer low. (2) Data buffer pointer 
low. 


DBO. (1) Device bus out. (2) Data bus out 
DBP. Device buffer pointer. 
dc, DC. Direct current. 


DCB. Device control block. 
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DCH. Device count high. 

DCK. Data check. 

DCL. Device count low. 

DCM. Diagnostic code manual. 

DCRC. Display cache refresh timer. 

DCS. Dynamic control storage. 

DCSR. Dynamic control storage and refresh. 

DCT. (1) Device counter. (2) Display cache timer. 
DD. Diskette Drive, a section title in the RCM. 


DDC. Director-to-device-controller. 


deactivate, deactivating, deactivated. To make ineffective. 


decoder. A circuit that decodes data. 

decrement, decrementing, decremented. To decrease. 
deenergized. Not energized. 

defect. Failure. 

defective. Failed, failing, or not correct. 

define, defined, defining. To describe or specify. 
degated. Not gated. 

delimiter. Boundary. 

demand, demanding, demanded. To request. 


demount, demounting, demounted. To remove a disk from 
a disk unit. 


department. An organization. 

depend, depending, depended. To need or rely. 
dependent. Needing or relying on. 

deposits. Dirt. 

derive, deriving, derived. To obtain from. 
descriptor. A name that describes something. 
deselect. Does not select. 


deserializer. A circuit that places serial data into parallel 
(8-bits wide) form. 
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design, designing, designed. To make. 

desirable. Wanted. 

deskew. Straighten. 

destination. A place to which something is sent; an end. 
detect, detected, detecting. To discover. 

dev, DEV. Device. 

DEV-I. Device interface. 

DIAG. Diagnostic Programs, a section title in the MSM. 
diagram. Figure. 

dif. Differential. 


differential amplifier, differentiator. A circuit that responds 
to the differance between two signals. 


differentiate. Respond to a difference. 

DIR. Data in register. 

direct mode. Non-caching, non-paging mode. 
direct. the shortest way. 

direct, directing, directed. To instruct. 


director. Storage director, one half of the 3880 that controls 
the direct storage access devices. 


director-to-device controller. One of the cards in the 3880. 


directory. The place where addresses are stored for the 
cache. 


disconnect-in. Remove. 

discontinue. Disconnect from the customer's system. 
discover, discovering, discovered. To find. 
discuss, discussed, discussing. Talk about. 
displace, displaced, displacing. Move. 


displacement. The amount something is moved from the 
usual place. 


dispose, disposition. Parts disposition. 
disposition. Parts disposition. 


distinguish. To make distinct. 
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disturbing. Changing. 

divider. Something that divides or separates. 
DMO. Direct mode only. 

documentation. Manuals or documents. 


domain. An area or territory where control is exercised; as in 
the domain of a Locate Record command. 


DOR. Data-out register. 
DOS. Disk operating system. 


DOS/VS. Disk Operating System/Virtual Storage. 


DOS/VSE. Disk Operating System/Virtual Storage Extended. 


dotted OR. An OR circuit made by connecting the output of 
two or more circuits. 


double. Twice the quantity of one. 
DP. Data processing. 

DPL. DASD pin list. 

DPS. Dynamic path selection. 

DR. Data redrive. 

DRC. Dynamic refresh control. 


driver. A circuit that increases the power of a signal for 
transmission over long cables or to many circuits. 


DRR. Driver receiver. 

DRR-1,-2. Driver receiver 1,2. 

DRS. DASD read service. 

DSB. Display sense buffers. 

DSCR. Descriptions. 

DTG. (1) Device tag gate. (2) Data tag gate 
DTI. (1) Device tag in. (2) Data tag in 
DTO. (1) Device tag out. (2) Data tag out 
due. Caused by. 

dump. (1) Raw data. (2) A type of printout. 
DWS. DASD write service. 


DXA. Data transfer addressing card. 


DXC._ Data transfer control. 

DXD. Data transfer data card. 

DXFR. Data transfer. 

DXR. Data transfer. 

dynamic. Occurring at the time of execution. 

dynamic control storage. A type of control storage in the 


3880 that needs special controls (refresh) to maintain data in 
the storage matrixes when the 3880 is operating. 


dynamic trace. A trace that occurs at the time of operation. 


eb. Entry byte. 

EBI. External bus in. 
EBO. External bus out. 
EC. Engineering change. 


ECC. (1) Error condition code. (2) Error correction code. 
(3) Error checking and correcting. 


ECD. Error condition diagram. 

echoed. Repeated. 

ECI. Error Code Index, a section title in the ECM. 
ECM. Error Code Manual. 

EDI. Expected device interrupt. 

edit, edited, editing. To format. 

efficiently. Effectively. 

EL. Error loop. 

EL(I). Error loop (l-indefinite). 

EL(n). Error loop (n). 

enclosed. Closed in. 

encoder. A circuit that encodes data. 
encounters. Finds. 

energize, energized, energizing. To activate. 
ensure. Make certain. 


ENTER. A key on the MD that indicates that the requested 
data is ready for the MD to read in. 


environment. The circumstances and conditions that surround 
an event. 


environmental. Associated with the immediate operating 
surroundings. 


environmental recording, editing, and printing. (see EREP). 
EOB. End of block. 

EOD. End of day. 

EOF. (1) End of file. (2) End of field 

EOT. End of transfer. 

EP. (1) Error processing. (2) Error print. 

EPC. External port connector. 

equals. Is the same as. 

equip. Equipment. 

equivalents. Values. 

ERDS. Error recording data set. 

EREP. Environmental recording, editing, and printing; A 
program that records, formats, and prints the status of a 
machine when an error occurs. 

ERP. Error recovery procedure. 

err. Error. 

erroneously. Done by error. 

established. Used for some time. 

examine. Analyze or inspect. 

exceed, exceeded, exceeding. To be more than. 
excessive. Too much or more than is needed. 


exclusive OR. An OR circuit that generates an output when 
the inputs are not the same. 


execute. To carry out fully; to put completely into effect. 
execution. Operation. 

execution operation. The operation being performed. 
exercise. Run. 


exhausted. Emptied. 
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EX!IO. Execute input/output. 

exit point. Step from a MAP or flowchart. 

exit, exited, exiting. Leave or go from. 

Expanded Storage. High density subsystem storage. 


explanation. Description. 


‘explicit. Unconditional. 


ext. External. 


extent. A continuous space on a direct access storage volume 
reserved for a specific data set. 


extreme. Ultimate. 

facility. An installation that has a specific purpose. 
FACR. Four-channel additional condition register. 
FADT. Four-channel additional driver and terminator. 
FADR. Four-channel additional driver. 

FAPS. Four-channel additional power sense. 
FASC. Four-channel additional sequence control. 
FAST. Four-channel additional switch terminator. 
false. Wrong. 

fast. Quick. 

fault. Error or failure. 

faulty. Bad, not good, not correct, or in error. | 
FB. Fixed block. 

FBD. Functional block diagram. 

FBIP. An error code. 


FCA. Four-channel switch, additional (Eight-channel switch 
feature). 


FCAS. FCA sense card. 

FCCHH. Flag, cylinder, cylinder, head, head. 

FE. First error communication (OLTSEP or OLTEP). 
ferro-resonant supply. A self-adjusting power supply. 


fetch. Get or read. 
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FIFO. First in first out. 

file. To put away safely. 

finish, finishing, finished. To complete. 

fix, fixing, fixed. To repair. 

flag. Mark. 

floating. An open circuit. 

fluff, fluffing, fluffed. To brush until soft. 

formation. Form. 

FRU. Field-replaceable unit. 

FR1,2,3,4. FRU registers. 

functional. Performing or able to perform a task or job. 
FSC. Fault symptom code. 

FWB. Flat wire bus. 

FWD. Forward; a key on the MD that steps to the next frame. 
gather, gathered, gathering. To collect. 

GDI. General diagnostic register. 

GECCDI. General error correction code diagnostic register. 
GECCK1,2. General error correction code check registers. 
GIDSW.. General ID switch register. 

GMIC. General microcode register. 

gnd. Ground. 

GRAB. A subroutine in the OLTSEP program. 

GSSCIN. General storage size/cables in register. 
GSYN1,2. General syndrome registers. 

GTB. Gate terminal board. 

GTS. General test/set register. 

guidance. Instructions. 

GWRCK1,2. General write check registers. 

H. Host. 


H/B. Halt/bypass. 
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HA. Home address. 
halt, halting, halted. To stop. 
handle, handling, handled. To touch. 


hardcore tests. A series of tests to ensure that the 3880 can 
load and execute microcode. 


HC. Hardcore. 

Hd. Head. 

HDSCS. High density static control storage. 
help. Aid, assistance, remedy, or relief. 
helpful. Useful. 

hex. Hexadecimal. 

hierarchy. A graded or ranked series. 


high-order. The left most position of a number or series of 
data bits. 


highly. Very. 

HIO. Halt input/output. 

hosts. Host processing units. 

hub. The end of the shaft that holds the diskette. 
Hz. Hertz. 

1/0. Input/output. 

IAR. Instruction address register. 

IC. Isolation code. 

ICW.. Internal control word. 

ID. (1) Identification (2) Identifier. 

identifier. A name, title, or number used to identify an item. 
idles. Not doing work. 

ILR. Interrupt level register. 

IML. Initial microcode load. 

IMLT. Initial microcode load with error timeout. 
impact, impacting, impacted. To affect. 


implementation. Use. 
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improperly. Not correctly. 

inactive. Not doing work. 

inbound. To come in from somewhere. 
incomplete. Not finished. 

incorrect. Not right. 

increment, incremented, incrementing. To increase. 
indefinite. Not clear, unknown duration. 
indefinitely. Not positive or not specific. 
INDEX. A section title in the MIM. 
indication. Indicator. 

individually. Separately. 

individual. Separate. 

infinity. Open circuit. 

influence. Affect. 

initial. First. 

initiate, initiating, initiated. To prepare or start. 
initiation. Preparation or starting. 

inline. A diagnostic. 

INST. Installation, a section title in the MIM. 
instant. ‘Specific time. 

Int Req. intervention required. 

interaction. To act with another. 


interchange, interchanging, interchanged. To exchange or 
swap. 


interior. Inside or internal. 

interposers. Linkage between parts. 

interrogating. Asking, questioning. 

intervention. Aid is required. 

Intf Dsbid. Interface disabled. 

INTRO. Introduction, a section title in the MIM and MSM. 


invalid. Not permitted. 
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inventory. A list of items. 

investigate, investigating, investigated. To look at. 
invocation. Starting. 

invoke. To start or begin. 

involve, involved, involving. To take part in. 

IPAR. Incident/parts activity report. 

IPL. Initial program load. 

IR. (1) Internal register. (2) Indirect register. 

IRG. Internal! register group. 

isolate, isolating, isolated. To separate completely. 
isopropyl alcohol. A cleaning fluid. 

issue, issuing, issued. To send or transmit. 

J. Connector. 

JCL. Job control language. 

JMP. Jumper. 

justified. Aligned. 

K. Relay. 

K/D. Keyboard/display. 

keyword. An important word. 

khz. Kilohertz. 

kilohertz. 1000 hertz. 

knowledge. The fact or condition of knowing something. 
L. Light-emitting diode. 

label, labeling, labeled. To describe with a decal. 
LCTL. Lower control register. 

Id. Load. 

LDCB. Logical device control block. 

LDIAG. Linked diagnostic. 


leadscrew. A precision threaded shaft for moving the 
read/write head in the diskette drive. 
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LECCCK. ECC check. 

LED. Light emitting diode. 

LGND. Legend, a section title in the MIM. 
limiter. Something that limits. 

link, linked, linking. To connect. 

listed. Included in a list. 

listing. A printout. 

loader. A program to put a program or data into storage. 
LOC. Location, a section title in the MIM. 
locality. Location. 

logical. Relating to logic, correct. 
logically. Correctly. 

LOGREC. Logical record. 

longitudinal. The lengthwise dimension. 
looped. Done again. 

LOPCTL. Operation control register. 
LPACK. Port adapter check. 

LPBCK. Port buffer check. 

LRC. Longitudinal redundancy check. 
LRM. Logic Reference Manual. 
LSADPCK. Storage adapter check. 
LSARO,1,2. Upper port SSAR registers. 
LSCACK. Storage card address check. 
LSCCK. Storage control check. 

m**?**, An MD manual command. 

MA. Cache address. 

macro. A series of instructions. 

maint. Maintenance. 

majority. More than half. 


malfunction. faulty, to break down, or make a mistake. 


management. Conducting or supervising something, control. 


MAP. Maintenance analysis procedure. 

marginal. Close. 

mark-in. A standard interface line. 

mask. A pattern of bits used to control data. 

MB. (1) Megabyte. (2) Message Byte (3) Cache Buffer 
MBR. Magnetic boost regulator. 

MCR. Maintenance control register. 

MCS. Maintenance control and/or sense. 


MD. (1) Maintenance Device, a section title in the MSM 


(2) The maintenance device used to diagnose 3880 failures. 


MDA. Maintenance device adapter. 

MDAC. Maintenance Device Adapter Control. 
MDAR. Maintenance Device Adapter Register. 
MDA1. Maintenance device adapter 1. 
MDA2. Maintenance device adapter 2. 
MDH. Maintenance device hardware check. 
MDM. Maintenance Diagrams Manual. 

MDR. Miscellaneous data record or recorder. 
media. Cards or tape. 

megabyte. One million bytes. 

memory. Static or dynamic control storage. 
metering. Checking with the CE meter. 


mh. Mask byte high. 


Mi. Manual intervention. 


microcontroller. A module that contains a controller. 


microdiagnostic. A diagnostic program. 


microinstruction. Basic machine instruction; instruction in a 


microcode. 
MIM. Maintenance Information Manual. 


miscompare. Not compared. 
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mismatch. A failure to match. 
misshapen. Not correct. 


MLX. Maintenance Library Cross-Reference, a section title in 
the MIM. 


MNT. Maintenance. 

MNT-C. Maintenance connection, a section title in the ECM. 
modifier. Something that changes or defines. 

modify, modified, modifying. To change. 

mold, molding, molded. To shape. 


monitor. A program or circuit that controls other programs or 
circuits. 


mot, MOT. Motor. 
motion. Movement. 


mount, mounting, mounted. To install a disk pack on the 
disk drive. 


movable. Can be moved. 

MRU. Most recently used. 

ms. Millisecond. 

MS. Cache sequence. 

MSG. Message, a section title in the MIM. 
MSM. Maintenance Support Manual. 
MSR. Maintenance sense register. 
multi-tag. More than one tag line. 
multilevel. More than one level. 

multiple. Many or more than one. 
multitrack. More than one track. 

mv. Millivolt. 

N/A. Not applicable; is not used. 

native. Operating in the original environment. 
N/C. Normally closed. 

N/O. Normally open. 


NCP. No control point. 
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NEL. No error loop. 

NEP. No error print. 

net. Network. 

NFE. No first error communication. 
nmb. Number. 


NMI. No manual intervention. 


no-operation. An operation during which a dummy operation 


occurs. 
nominal. Unusual or average. 

nominally. Usually or on the average. 

non-failing. Not failing. © 

non-formatting. Not formatting. 

non-zero. Not zero. 

note, noting, noted. To observe. 

NP. No print. 

NPP. No parallel print. 

NRE. No remote FE control. 

ns, nsec. Abbreviation for nanosecond. 

NSI. No spurious interrupt. 

NTL. No test loop. 

nulf. None. 

objective. Purpose. 

OBR. (1) Outboard record (2) Outboard recorder. 


OC. Overcurrent. 


occurrence. Event. 


odd. Not even. 

ODE. Owed device end. 
offers. Presents. 
offloads. Reads. 


Ol. Overcurrent. 


Glossary GLOS 


Glossary 


OLSTEP. Online test standalone executive program. 
OLT. Online Test. 

OLTEP. Online test executive program. 

OLTS. Online tests. 

OLTSEP. Online test standalone executive program. 
op. Operator. 

OP. Operator. 

OPER. Operations, a section in the MSM. 
operable. Can be used. 

opportune. Suitable or convenient. 

opt. Option. 

option. Selection. 


OR. A type of logic circuit that generates an output when any 
of the input signals are at the indicated polarity. 


ORed, ORing. Signals that have been or are being used as 
inputs to an OR circuit. 


orientation. A predetermined position. 

oriented. Placed in an arrangement. 

origin. Starting point. 

originate, originating, originated. . To start or come from. 
OS. Operating system. 

otherwise. Or, if not. 


outboard recorder. A feature of DOS that records important 


data on the system recorder file when an unrecoverable !/O error 


occurs. 
outbound. To go out from or leave. 

outline. A line showing the outer limits of a figure. 

OV. Overvoltage. 

overall. Complete. 

overcurrent. Too much current. 

overflow, overflowing, overflowed. To exceed a boundary 


overlay. Write over. 
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overrun. To go too fast. 

overview. A brief general summary. 
overvoltage. Too much voitage. 
ovr. Overrun. 

P/N. Part number. 


PA. (1) Physical address. (2) Port adapter 


package. Container. 


padded. Filled. 
padding. Non-data bytes that fill out a disk record. 
paddle. The signal cable connector at a board. 


paging mode. Transfer of data between subsystem storage 
and the data channel. 


pair. Group of two items. 

PAM. Patch ASDM control store. 
parameter. A constant or boundary. 
parm. Abbreviation for parameter. 
particular. Specific. 


partition. A part of main storage used to perform a specific 
job. 


patch. Temporary correction to a program or microcode. 
PB. Port buffer. 

PC. Parity check. 

PCC. Power control card. 

PCH. Pack change. 

PCl. Program control interrupt. 
PCM. Parts Catalog Manual. 
PCR. Pad counter register. 

PDA. Problem determination aids. 
PDIR. Port data in register. 
PDOR. Port data out register. 


pending. During, waiting, while, or continuing in a state. 
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periodically. Occurring at regular intervals. 
perm. Permanent. 

persists. Continua. 

pertain. Belong to. 

PF. Program Function, a key on the MD. 
PH. Polarity hold, a type of logic circuit. 
phototransistor. A transistor that reacts to fight. 
pinned. reserved. 

place, placing, placed. To put. 

PLINK. An OLT subroutine title. 

polish, polishing, polished. To rub smooth. 
polished. Smooth. 


polling. Interrogation of a device to determine if it is ready to 
send or receive data, or to determine its status. 


POR. Power on reset. 

port. Interface. 

portion. Part of a set. 
positioned. Placed. 

PP(n). Parallel print (n). 

PPn._ Parallel print n. 

PR. Print. 

prefix. To place in front. 
pre-removal. Before removing. 


preamp. Preamplifier, a circuit that increases voltage or 
current. 


preloaded. Loaded before. 

premature. Before being ready. 

presence. Existing. 

present, presenting, presented. To send out. 
present. To give, now existing or in progress. 


preventing activation of. Inhibits. 


GLOS 


Glossary 


previous. Before or earlier. 

previous. Earlier. 

previously. Preceding. 

prior. Before or earlier. 

probability. The chance that a given event will occur. 
probable. Likely. 

proceed. Do, go, or move. 


process. To perform operations on data in a sequence of 
operations. 


processor. Controller. 

produce, producing, produced. To make. 
productive. Can make or generate. 

PROG. Program, section title in the MIM. 
progress. Advance. 

propagate. Cause to continue. 

proper. Correct. 

properly. Correctly. 

protector. A circuit breaker. 

provide, providing, provided. To supply. 
PS. Power saat 

PSC. (1) PSM sensor card. (2) Paging statistic counter. 
PSM. Power sequencer and monitor. 
PSW. Program status word. 

PS1. Power supply 1. 

PS2. Power supply 2. 

purple. A blue-red color. 


PWR. Power, a section title in the MIM Abbreviation for 
power. 


QSTAR. Quality service technical activity report. 
qty. Quantity. 


R. (1) Run. (2) Resister 


Glossary GLOS 
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Glossary 


R/W. Read/write. 

raise, raising, raised. To activate. 

RAM. Run ASDM. 

RAP. Remote Aid Procedures, a section title in the ECM. 


rather. To the contrary, instead 


raw. As received, not changed by a process or a program. 


RC. Resistor-capacitor. 
RCF. Reader's Comment Form. 
RCK2. Reset check 2. 
revd. Received. 

rd. Read. 

RDB. Read X'1B’register. 
RDF. Read X‘OF’register. 
rdr. Reader. 

rdy. Ready. 

RE. Remote FE control. 
re-enters. Enters again. 


re-install. Install again. 


re-orientation. Placing again in a predetermined position. 


re-try. Try again. 
readable. Can be read. 
readings. Results. 


readout. Display. 


recalibrate, recalibrating, recalibrated. To set or adjust a 


circuit. 


receiver. A circuit that terminates a cable and restores the 


data transmitted over the cable. 
recent. Latest or newest. 
recommendation. Suggestion. 
reconnection. Connecting again. 


recorder. Cassette recorder. 
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recoverable. Can be corrected. 
recovery. Return to normal position, correction. 
recreate. To do again. 


rectifier. (1) A circuit that changes an ac voltage to dc 
voltage. (2) The diode or diodes used in a rectifier circuit. 


recycle. Cycle again, repeat. 
reduce. Make smaller. 


redundancy. That portion of a message that can be lost; 
repeated. 


REF. Reference, a section title in the MSM. 

refer, referring referred. To see. 

referenced. Included in an information source. 
refresh. Make new, recharge, or restore. 

refresh cycle. A storage cycle performed at specific intervals 
to ensure that data is valid in the dynamic control storage 
matrixes. 

reg. (1) Regulator. (2) Register. 

regarding. Concerning. 

regardiess. Despite. 

register. A circuit that stores data. 

regs. Registers. 

reinitialize. To begin or start again. 

reissue, reissuing, ielaniad: To send again. 


relate, related, relating. To associate with, to pertain to, to 
connect. 


relationship. Connection. 

relevant. With meaning or importance. 

reload. Load again. 

relocate, relocating, relocated. To place in a new location. 


relocation. A new location. 


replace, replacing, replaced. To exchange a defective part 


for new part. 


replaceable. Can be replaced. 
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replicate. Duplicate. 

replication. A duplicate. 

reply, replying, replied. To respond. 
req. Required. 

require, requiring, required. To need. 


requirements. Things that are needed, conditions, needs, 
specifications. 


reread. Read again. 

rerun, rerunning, rerun, reran. To execute a program again. 
reselect, reselecting, reselected. To choose again. 
reservation. To withhold, or to set aside. 

reside. Exist in a location. 


resident. Permanently located in storage when the machine is 
operational. 


residual. The remainder. 

resolved. Solved. 

resource. A source of supply or support, an available means. 
rest. Stop or remainder. 

restore, restoring, restored. To reset again. 

restrict. To limit. 

result. The effect of doing something. 

result, resulted, resulting. End. 

resume, resuming, resumed. To start again or continue. 
RESV. Reserve. 

ret, RET. Return (OLTSEP, OLTEP). 

retain. Keep. 

RETAIN. Remote technical assistance network. 


retainers. Clips or fasteners. 


retest, retesting, retested. To put something to proof again. 


retrieval. Recovery. 


retrieve, retrieving, retrieved. To collect. 


Glossary 


retry, retrying, retried. To attempt again. 
reversal. Inversion. 

reverses. Inverts. 

rewritten. Written again. 

rezero. Place at zero again. 


ripple. Wave. 


ripple voltage or frequency. An AC voltage found on a DC 


voltage. The frequency of this voltage is the line voltage 
multiplied by 2, 4, or 6. 


risks. Puts in danger. 

RMCKD. Read multiple count, key, and data. 
RMDA. Reset MD register. 

ROS. Read-only storage. 

rotate, rotating, rotated. To turn. 

rpm. Revolutions per minute. 

RSD. Reset storage director. 

RT. Redrive/terminator. 

rtn. Return. 

RO, R1, R2. Record O, 1, 2. 

S. Switch. 

sampling. Taking a sample. 

SAS. Slot availability services. 

satisfy. fulfill, meet, or answer. 

save, saved, saving. Preserve, put aside, guard from loss. 
SBP. Select out bypass. 

SC. (1) Symptom code (2) Storage control. 
SCB. Sense control block. 

schedule, scheduling, rescheduled. To plan. 
scheme. Plan. 

SCK. Switch clock. 


SCM. Subsystem configuration manager. 


GLOS 


Glossary 
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Glossary 


SCR. Silicon controlled rectifier; a type of diode. 
SCS. Static control storage. 

SD-SD. Storage director to storage director loop test. 
SDI. Storage director identification. 

SDIAG. Single diagnostic. 

SDM. Storage director microcontroller. 

SDR. Switch driver receiver. 

SDT. Switch driver terminator. 

$D1,2. Storage director 1,2. 

sec. Second. 

sector. A part of a track on a disk. 

secure. Fasten, lock, or tighten. 

segment. A part of something. 

sel, SEL. Select. 

SENSE. Sense, a section title in the MSM. 

seq. Sequence. 


sequence, sequencing, sequenced. To turn on in a specified 
order. 


sequencer. (1) A circuit that sequentially turns the power 
supplies on and off. (2) The Power Sequencer and Monitor. 


sequencing. The process of sequentially turning the power 
supplies on and off. 


SERDES. Serializer-deserializer. 

serializer. A circuit that places parallel data into serial form. 
serious. Major. 

serpent connector. A type of signal connector. 

settings. The position of a series of switches or controls. 
setup. Preparation. 

SFM. Set file mask. 

shade, shading, shaded. To darken. 

shaved. Made shorter. 


short. Short circuit. 


SI. Spurious interrupt. 

signifies. Names. 

simplify, simplifying, simplified. To make something easier. 
simply. Easily. 

simultaneously. Occurring at the same time. 

sine. Sine wave. 

sink. The terminating end of a circuit. 

SiO. Start input/output. 

SIT. Scatter index table. 


skip-defect. A defective area on a disk surface to be 
bypassed. 


SMB. Speed matching buffer. 

SMT. Subsystem mode transition. 

SP. The space character. 

SPACE. The space key on the MD. 

SPC. Channel speed control. 

spindle. The shaft that a disk spins around on in a DASD. 
spurious. Not correct, false. 

srch. Search. 

SS. Subsystem storage. 

SSAR. Subsystem storage address register. 

SSW. String switch. 

stabilize. Make stable. 

standalone. Not controlled by another device or machine. 
START. A section title in the MIM. 

stat. Status. 

state. Condition. 

static. Showing little change. 


Static control storage. A type of storage matrix that retains 
stored data as long as power is on. 


statistical. Pertaining to data grouping. 
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stepper. The motor used in the 3880 diskette drive. 
strategy. Plan. 


streaming. A constantly renewed supply of something, 
especially data streaming mode in large processors. 


string. A series of direct access storage devices. 
sub-id. Sub-identification. 

subcommand. A command within a command. 
subfields. The minor fields of a main field. 
subsequent. Next. 

success. Reaching an acceptable end. 
successful. Acceptable or correct. 


suffix. The ending characters of an instruction or an error 


message that specifically identifies a function, error, or device. 


sum, summing, summed. To add. 

summarize. To arrange in an abstract or summary. 
support. To help or aid. 

symbolic. Representative. 

symbology. Set of symbols. 

symcde. Symptom code. 

SYS. System. 

SYSGEN. System generation. 

J. Transformer. 

TACR. Two-channel additional condition registers. 
TADT. Two-channel additional driver terminator. 


tag, TAG. (1) A line name. (2) A command issued by the 
microcode and sent to a device. 


tailgate. Input/output connectors. 

tape, taping, taped. To seal a box with adhesive tape. 
TAS. Test and set. 

TB. Terminal board. 


TCA. Two Channel Switch Pair, Additional. 


GLOS 9 


Glossary 


TCAR. Two-channel additional register. 

TCC. Top-card connector. 

TCR. Two-channel condition register. 

temp. (1) Temporary (2) Temperature. 

tens. Sets of ten. 

termination. A resistor or plug that terminate a circuit. 
terminator. A resistor or plug used to terminate a circuit. 
TFR. Toggle, FRU register. 


theory. A description of how a machine or program works or 
operates. 


thermals. Temperatures sensing devices. 

threshold. Operating limit. 

thru. Through. 

thumbscrew. A screw that can be turned with the fingers. 
TIC. Transfer-in-channel. 


tiebreaker. A circuit that decides which of two functions will 
be the first to operate. 


TLn, TL(n). Test loop n. 
TM. Terminator. 
TO. Time O (zero). 


top-card. The cables or connectors that attach to the top of a 
logic card. 


towards. In the direction of. 
TP. Test point. 
TRACE. A section title in the MSM. 


trace, tracing, traced. To record a sequence of events as 
they occur. 


transfer, transferring, transferred. Transmit or receive. 
transition. A change from one condition to another. 
travel. Movement. 

tri-lead. A type of connector. 


trimming. Limiting. 
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triple. Three times the quantity of one. 


TRKO. Track zero. 


truncation. The stopping of a calculation process before the 


normal ending. 

try, tried, trying. To attempt. 

TTL. Transistor-to-transistor logic. 

TO. Time 0 (zero). 

U/L. Underwriters laboratories. 
UCB. Unit control block. 

UCTL. Upper control register. 

UCTRH. Byte count high. 


UCTRL. Byte count low. 


UCW.. (1) Unit control word. (2) Unit command word. 


UE. Uncorrectable error. 

UE. Unit Emergency switch. 

UECCCK. ECC check. 

uncorr. Uncorrectable (not correctable). 
undervoltage (UV). Less than normal voltage. 
unexpected. Not anticipated. 

unguided. Not directed. 

uninstalled. Not installed. 

unique. One of a type or nothing is similar to it. 
unique. Having no like or equal. 

unknown. Not known. 

unlike. Not similar to. 

unnecessary. Not needed. 

unplug. Disconnect. 

unreadable. Not possible to interpret data from. 
unrecoverable. Not possible to continue. 
unshared. Not apportioned. 


unspecified. Not detailed. 


unsuccessful. Not correctly completed. 
unsupported. Not upheld. 

unsuppressible. Not suppressible. 

unused. Not used. 

UOPCTL. Operation control register. 

UPACK. Port adapter check. 

UPBCK. Port buffer check. 

upon. On or when. 

USADPCK. Storage adapter check. 

usage. The amount of use, acceptable practice. 
USARO,1,2. Upper port SSAR registers. 
USCACK. Storage card address check. 
USCCK. Storage control check. 

utility. A type of program. 

UV. Undervoitage. 

V. Volts. 

VAC. Volts alternating current. 

validate, validating, validated. To find to be correct. 
variable. Something that can change. 
variety. A number of items. 

vary, varying, varied. To change. 

Vdc, VDC. Volts direct current. 

ver, VER. Verify. 

verification. Ensuring that something is valid. 
version. Model, class, or type. 

via. By. 


violate. To go against the established rules. 


violation. An illegal attempt to read or write in a data file. 


virtual machine. An operating program that simulates a 
machine. 
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VM. Virtual machine. 

vol, VOL. Volume. 

VOLID. Volume identifier. 
VS. Virtual storage. 

VSE. Virtual storage extended. 


VTL. Vendor technology logic. 


W. Write. 


WAITIO. A subroutine identification. 
WBM-card. Cache storage card. 
whenever. At any time. 

whereas. While. 

WRB. Write X'1B’ register. 

WRF. Write X‘OF’ register. 

WRI. Write inhibit. 

wrt. Write 

XCS. Transfer complete status. 
XES. Transfer error status. 


YA. Base power reference page. 


YC. Subsystem Storage power reference page. 
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Start 
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References to Other Sections 
See MIM sections referred to on START 10. 


See INST 10 for information concerning the storage director 
physical identifier. 


See PWR 29 to correct the problem of no power at the 
convenience outlet. 


See PWR _ 32 for voltage checks. 
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How to Perform a Task 


To Perform CE Safety Inspection Procedure: 
Go to INSP 


To Install or Discontinue the Machine: 


Go to INST 
To Install Two 3880s in Dual Frame Configuration: 
Go to INST 
To Use the MD: 
| Go to MD in the MSM 


To Find Problem Determination Aids: 


Go to PDA in the MSM 
To Repair the Machine: 
Go to START 11 


To Check Out Machine: 


Use MD option 5 


To Run Online Tests: 


Go to PROG 


To Turn on Force Logging Mode: 


Go to PDA in the MSM 


To Analyze an Error Message: 


Use the maintenance device. If the machine is not available, use MD option 4. If the 
machine is available go to START 11. Enter the symptom code from the console 
error message or EREP. 


Go to PROG section for error messages from system maintenance programs. 


To Analyze an EREP Printout: 


Go to the Environmental Recording Editing and Printing (EREP) Program Manual, 
GC28-0772. 


To Analyze an Unusual Condition: 


To analyze an Unusual Maintenance Condition go to PDA 635 in the MSM. 


To analyze an Unusual Operating Condition go to PDA 600 in the MSM. 


© Copyright 18M Corp. 1984, 1985 


To Power Down the Machine: 


Go to PWR 


To Learn the Machine Names and Symbols: 
Go to INTRO, GLOS, LGND 

To Operate the Panels: 
Go to PWR 

To Review the Maintenance Plan: 
Go to INTRO 

To Find a Part of the Machine: 
Go to LOC 

To Recommend Improvements to This MIM: 
Go to RCF 

To Learn How to Use This MIM: 
Go to INTRO | 

To Find Information About a Specific Item: 
Go to INDEX in the MIM 

To Enter This Manual From Another Manual: 


Go to MLX 


To Perform Preventive Maintenance: 


Perform preventive maintenance only during a machine repair End Call option. 


To Review the 3880 Maintenance Library: 


Go to INTRO 


To Run the Device Microdiagnostics: 


Use the 3880 Functional diskette (device diagnostics are on this diskette). Refer to 


the device MICRO section. 


To Exchange Logic Boards: 


Go to CARR 205 
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To Enable or Disable a Channel on Machines With the 
Remote Switch Feature: 


Go to CARR 229 
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How To Repair The 3880 


To efficiently and effectively repair the 3880, read the following. 


Each storage director has a unique physical identifier (see 
INST 71). The physical identifier of the storage director 
generating an error is found in sense byte 21. 


Symptom codes (SCs) located in sense bytes 22 and 23, define 
the type of error sensed in the DASD subsystem. When 
available, symptom codes should be used to begin a repair 
action (MD option 1). This procedure may permit you to 
perform maintenance concurrent to customer operation. For 
subsystem storage failures, subsystem storage can be taken 
offline by a Set Subsystem Mode Command (a customer 
procedure), permitting you to perform maintenance on 
subsystem storage and its control logic while the subsystem is 
operating in direct mode. 


Symptom codes can be found in LOGREC (EREP) or in the 
system console message that was output at the time of the 
error. , 


Note: Sense information is normally displayed by the 
system to which the failing storage director is attached. 
However, when a SC 3xxx is sensed, the storage 
director that is not failing reports the failure sensed by 
the failing storage director. 


The physical! identifier of the failing storage director is 
always shown in sense byte 21. 


When one channel is detecting failures on many control units, 
the problem can be in the channel. If the channel-is not the 
cause, the control unit causing the failure can be isolated by 
disabling its channel interfaces or by butting the channel cables 
to bypass the control units. : 

3880 failures usually cause: 


¢ Symptom codes Oxxx, 2xxx, 3xxx, or Fxxx 


Note: The Fxxx codes indicate an error occurred in 
subsystem storage. 


¢ Power Check indicator to light on the operator panel 


Symptom codes other than Oxxx, 2xxx, 3xxx or Fxxx are usually 
caused by the attached device. 


3880 failures sometimes cause: 
* Channel or processor-sensed errors such as Interface 
Control Check (sense data is usually presented through the 


other storage director) 


e Drive sensed errors such as 49xx 


A condition code 3 processor-sensed symptom can be caused 
by the following: 


e An unrecoverable clock-stopped check 1 or channel check 1 
that disables the channel interface 


¢ A 3880 that is not operational 


* A device controller that is not operational 


~“ 


Subsystem Storage Diagnostic Restrictions 


The subsystem storage micro diagnostics can run concurrently 
with customer programs, but only if the subsystem storage is 
offline. The 3880 Models 21 and 23 support direct mode 
(subsystem storage offline) for pack maintenance programs 
(pack scan, pack formatting, etc.). A Set Subsystem Mode 
command must be sent from the host (a customer procedure) to 
take the subsystem storage offline. 


MD Option Restrictions 


Certain MD options are limited or cannot be used concurrent 
with channel operations (see MD 50 in the MSM). 


To Determine the Failure in the 3880 
Use the maintenance device (MD) diskette for the failing 3880. 
For a 3880 with Subsystem Storage, the Set Subsystem Mode 


command is needed to place the Subsystem Storage online or 
offline (ask the operator to perform this procedure). It can be 


- put online or offline to a single device or the complete 


Subsystem. 


Always enter maintenance using MD ception 1 (start repair), with 


“a symptom code when available. This will give a list of probable 


failing FRU’s whether or not the problem can be recreated. 


If the MD fails to isolate the failure go to the ECM and use the 
error as an entry to the ECI. Go to the page indicated by the 
error code and perform the task listed. 


Note: When the Subsystem Storage Mode switches 
have been set to the Diagnostic position, the MD “End 
of Call’’ routine must be run to allow the subsystem 
storage to come back on line. 
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DESCRIPTION ACTION 


SYMPTOM 


The attached device reports a 
failure, but the CE suspects 
that the storage director is 
failing. 


The 3880 is reporting a symp- 
tom code of other than Oxxx, 
2xxx, 3xxx, 4xxx, or Fxxx. 


The attached 3350 or 3380 
has a failure that 
requires analysis. 


The 3880 has a failure and the |A failure exists in the 3880 
failing storage director can bejthat allows or requires offline 
taken offline. analysis. 


Power check LED on 3880 
operator panel is on. 


A power problem has been sensed 
by the 3880. 


There is power at the conven- Basic power problem. The MD 
ience outlet, but the 3880 does{can be used. 
not power on. 


Subsystem storage maintenance 
may be performed concurrent 
with customer operations by 
taking subsystem storage 
offline to both SDs. 


No power at the 3880 conven- Basic power problem. The MD Go to PWR 29. 
ience outlet. cannot be used. 


Subsystem storage error 
(Fxxx symptom code). 


The 3880 indicates excessive 
errors. Analysis can be per- 
formed without affecting 
productive work. 


Excessive errors in the 3880 
and the 3880 cannot be taken 
offline. 


A non-functional error exists 
that impacts error reporting of 
the storage director. Analysis 
can be done without affecting 
3880 operation. 


EREP summary report indicates 
that error information is 
stored in the 3880. 


Intermittent errors with 
symptom indications from 
different FRUs. 


A power problem such as noise, 
ripple, over-voltage, or over- 
current may exist. 


More information is needed to 
determine failure. 


The 3880 status pending LED 
is always on. 


Channel Interface Control 
Checks. 


Figure 1. How to Repair the 3880 


Problem may be in the 3880 or | 
an attached channel 


Use MD option 1 to determine 
how to fix the 3880. Enter 
symptom code when prompted. 
For the procedure to connect 
the MD, go to MD 10 in the 
MSM. 


Go to device MIM, MLX 
Section, entry 5 for device 
failure analysis. 


Use MD option 1 to determine 
how to fix the 3880. For the 
procedure to connect the MD, 
go to MD 10 in the MSM. 


Obtain the 3880 symptom code 
from: 
operator console messages 
EREP 
MD maintenance option 8 
(see read SD status on 
MD 40 in the MSM). 
MD option 4 to determine 
FRU group. 


MD option 9 to determine 


{the FRU group. For the 


procedure to connect the MD, 
go to MD 10 in the MSM. 


Go to PWR 32. Check voltages 
and ripple. Repair as 
required. Display history 
records to see if the power 
sense record contains any 
indication of intermittent 
power problems. 


Go to PDA 600 in the MSM for 
Status Pending Hang analysis. 


Go to PDA 630 in the MSM for j 
analysis of Control Checks. 
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Entry From Another Machine 


* MD information is found in the MSM 


Device requests 
contro! interface 
checkout 


Connect the maintenance device 
to the machine. (See START 11 
for a review of the 3880 repair 
approach and MD 10° through 
MD 40° for information about 
connection and use of the main- 
tenance device.) If there is no ac 
power, go to PWR 29. 


Select 
maintenance 
option 1. 
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parity check or 
sense format not 
1,4, 5, or 6 


Sense format 
is O, 2,3, 7 or 
higher 


These messages normally indicate 
that more than one CE is trying 
to run a diagnostic program at 


the same time. See START-105 
for a description of the error 
messages. 


More than one CE running a diag- 
nostic program. 
Yes 


Run only one diagnostic pro- 


gram at a time 


Yes 


No 


O1 Apr 85 


MLX | D | 


Drive CE panel or MD has one of 
these error messages: 3010, F010, 
FF60, 3F60, FF90, 3F90, 3F50, 


Diskette drive 
problem suspected 


Drive CE panel or MD has one of 
these error messages: 301B, FO1B, 
301C, FOIC, 301D, FO1D, 3010, 
FO1D, 301E, FOIE, 301F, FOF, 
3F70, FF70. 


Yes 


No 


The drive CE panel or MD has 
one of these error messages. The 
message !s displayed as 30xx or 
FOxx where xx is one of the 
following: 0A,0B, OD, OE, 14-18 


No 


The most probable cause is the 
3880 diskette. If another 3880 
diskette at the same EC level is 
available to swap, try to re-create 
the problem. 


Another diskette is available. 
Swap diskette and try to re-create. 


Does error still occur 


No 


Order a new diskette: 
Return to device and 
resume original call. 


Entry From Another Machine START 100 


Device diagnostics 
detect 3880 error 


Connect the maintenance device 
to the machine, (See START-11 
for a review of the 3880 repair 
approach and MD 10° through 
MD 40° for information about 
connection and use of the main- 
tenance device.) If there is no ac 
power, go to PWR 29. 


These messages normally indicate 
a 3880 diskette problem. !f an- 
other 3880 diskette at the same 


EC level is available to swap, try 
to recreate the problem. Cal! for 
diagnostic assistance if the pro- 
blem is not isolated. 


Select 
maintenance 
option 1. 


Device requests 
control interface 
checkout 


Connect the maintenance de- 
vice to the machine. (See 
MD 10° for information sbout 
connection and use of the 
maintenance device.) If there is 
‘no ac power, go to PWR 29. 


Run control inter- 
face checkout pro- 
gram, 

(See MD 180° for 
instructions) 


Entry From Another Machine START 100 


Entry From Another Machine (Continued) 


Diskette Drive Problem Suspected 


Error Messages 3010 or FO10 


Error messages 3010 or FO10 indicate that drive controllers on 
both storage directors are attempting to use the 3880 diskette 
drive at the same time. - 


Error Messages 3F50 or FF50 2 


Error messages 3F50 or FF50 indicate that a trace save 
occurred while performing an inline program. The trace 
information is stored in the inline overlay area of control storage. 
If the inline programs are performed before the trace table is 
dumped, the trace information is fost. 


Error Messages 3F60 or FF60 


Error messages 3F60 or FF6O indicate that more than one drive 
controller on the same storage director is attempting to use the 
3880 diskette drive at the same time. 


Error Messages 3F90 or FF90 


Error messages 3F90 or FF90 indicate that a drive online test 
(OLT) is being run. Drive inline diagnostic programs cannot be 
run at the same time. 
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Entry From Another Machine (Cont.) 


Entry From Another Machine (Cont.) 


START 105 


START 105 


Py 


Maintenance Library Cross References Contents MLX 1 


Contents of This Section References to Other Sections 

MLX 2 makes reference to START 100 for continuation of 
Entry From Other Maintenance Libraries ................ 2 entries from another MIM. 
Definition of Entries From Other Maintenance Libraries ..... 3 


MLX 4 makes reference to START 11 for error exit 5. 


Definition of Exits to Other Maintenance Information Manuals 4 
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4 


Entry From Other Maintenance Libraries 


How To Use This Page 
Notes: 


1. Note the exit number Bi on the page of the Maintenance Information Manual (MIM) 
or maintenance device (MD) display you are leaving. 


2. Find that exit number in the proper column of the chart on the maintenance library 
cross reference page (MLX 2) 


3. Go to the referenced page in this MIM Eg. 


See MLX 3 for information about the conditions that caused entry into this MIM. 


2.7 UCU <<. om es am, eh, eh 7 me if a a a 
YD.) I LIPS IIPS I PPF FFG VIDVISIVIGLIFIVICTTITIG ID 

MAINTENANCE LIBRARY CROSS REFERENCE 

FROM OTHER LIBRARIES} TOTHIS MIM 


me ee oer eee ee [Mach x | 


t 


ee a oe cen cme ee owe En ow 


Storage Control 


MLX CHART DRV 10 


=< START 100 


Machine X 


Machine Y 
Maintenance Library or MD Display 


Maintenance Library 
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Entry From Other Maintenance Libraries 


FROM OTHER MAINTENANCE TO THIS MIM 
LIBRARIES PAGE 


ISTART 100, Entry D 


See ''Environmental 
Recording Editing 
and Printing (EREP) 
Program'', GC28-0772 


Entry From Other Maintenance Libraries 


MLX 2 


MLX 2 


Definition Of Entries From Other Maintenance Libraries 


Use this page with the 3880 MIM entry page (MLX 2) to 
understand the condition that caused a given entry point. 


. ENTRY CONDITION 


Entry to storage control interface analysis procedure. 
Check out procedure for control interface from storage 
control. 


Entry to storage control when sense information 

indicates byte 0, bit 2, channel bus out parity is active. 
Also, enters storage control if sense byte 7 does not 

ind tease that sense information is format 1, 4, 5, 6, 7, 

or 


Entry to storage control for sense format 6 information 
concerning overruns and/or when sense format 6 sense 
is obtained. 


Entry to storage control if sense format 0, 2, or 3. 
This entry is also required if sense format 7 (or higher) 
is used for any reason. 


Entry to storage control if '3XXX' or 'FXXX' is displayed 
by the MD or in the CE panel lamps while attempting to 
execute microdiagnostics. An error is found by the 
storage control, usually while trying to read from a 
diskette. 


Device requests information on sense format 6, sense 
bytes 5 and 6 


Device requests that the 3880 run the contro! interface 
checkout program. 


Device requests that the 3880 be put in the forced 
Logging mode. 

Device diagnostics found an error in the storage control. 3 
MD reference display contains error information. 


am 
am 
= 


Device request status pending analysis. 
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Definition Of Entries From Other Maintenance Libraries 


Definition Of Entries From Other Maintenance Libraries 


MLX 3 


MILX 3 


Definition of Exits to Other Maintenance Information Manuals Definition of Exits to Other Maintenance Information Manuals MLX 4 


Use this page when coming from other maintenance libraries to 
understand the condition that resulted in a given exit point and 
to locate the line in this Maintenance Information Manual (MIM). 


To find the field-replaceable unit (FRU) table for a symptom 
code, use the maintenance device (MD) symptom analysis 


option. 
EXIT CONDITION pT use | 


SC 2004 (Sync In Check). Transfer error sense 
(XES) register bit 5 is on, indicating that +Sync In [SC 2004 
was detected after the byte count had gone to zero. {|(See Note) 


SC 2020 (DDC Interface Check). Transfer error sense 

(XES) register bit 2 is on, indicating that a Data $C 2020 
Bus In (DBI) parity error or that +Sync In was (See Note) 
detected after the byte count had gone to zero. 


SC 2080 (Data Overrun). Transfer error sense (XES) 
register bit 0 is on, indicating that: 


- Data Bus Out (DBO) registers are not full before |SC 2080 
receiving +Sync In (See Note) 


- Need Data is not active with Take Data 


- Data Ready is not active with Data Taken 


1SC 2008, 2810, 2820, 28CC, or 292A Request Device SC XXXX 
Checkout (See Note) 


Drive symptoms codes of 1XXX, 4XXX, 5XXX, 6XXX, 7XXX,|START 11 
8XXX, 9XXX, or OFOO and byte O indicates device 

failures were reported by the 3880 storage 

director. 


The 3380 diagnostic routine D3 finds an error. The 
CTL-! internal wrap runs without errors when the wrap 
is performed at the 3880 tailgate and at. the device 
end of the tag\bus signal cable. The CE exits with 
routine D3 error bytes. : 


The 3380 diagnostic routine CO finds an error. 
The CTL-! internal wrap runs without errors. 
Routine D3 runs without errors. 


The 3380 diagnostic routine D3 finds an error. 
The error indicates that the 3380 controller is 
failing. The other CTL-! tests are not run. 


Note: See the Error Code Index (ECI) in the ECM 
manual. ‘ 
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System Maintenance Programs 
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PROG 1 


PROG 1 


Online Tests 


There are four 3880 online tests (OLTs): 


*  T3880A - Channel interface OLT 1 
*  T3880B - Channel interface OLT 2 


*  T3880C - Trace dump OLT-Models 1, 2, 3, and 11 (SD2) 


*  T3880D - Trace dump OLT-Model 11 (SD 1), Model 13, 
Model 21, and Model 23 


T3880A, T3880B, T3880C, and T3880D are described in 
detailon PROG 40. 


OLT Prerequisites 


The following prerequisites are needed to run the 3880 online 
tests: 


¢ Configuration data set (CDS) cards for each device and for 
each storage director or CDS entry via the System Console 
at OLTs release 13.0 or higher 

* Control program 


e Attached device 


¢  Error-free block wrap diagnostic, routine 79 


Configuration Data Set Card For Each Device 


A configuration data set (CDS) card must be prepared for each 
device attached to a storage director in a 3880. (See CDS 
Guide, D99-CDSGA for instructions.) Each device CDS card 
must be punched as follows: 
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CARD 
COLUMN PUNCH 
ror [| 


Configuration data set 


10 to 17 Device address (right 
justified) 

18 to 19 Model code (device 
dependent) 

20 to ee Models 1, 2, 3, and It 


($D2 only) 


3880 Model 11 (SDI only) 
and Mode! 21! 


Blank 
cos 
0c 3880 Models 13 and 23 
22 to 23)20 Class code (21 for fixed 
(or 21) [block devices) 
oc 
04 
hh 


3333/3330 Models 1, 2, or 
11, (SD2 only) 


3340/3344 


3350 Model 11 (SD1 only) 
and Model 21 


fae 
ie 
Cn 
Ce Con 
Ca 


30 to 31 
(flags) 


Two-channel switch feature 


Shared by more than one 
string or by more than one 
channel. 


Shared two-channel switch 
32 to 35[Btank | Not used 


36 to 37] xx A suffix identifying the 
storage director through 
which this device is add- 
ressed. This field must 
match card columns 42 and 
43 on the 3880 CDS card 
that identifies the 3880 
through which this device 
is addressed. The person 
running OLTs selects the 
suf fix. 


38 / A stash indicates the end 
of the CDS entry. 


Configuration Data Set Card For Each Storage 


Director 


A configuration data set (CDS) card must also be prepared for 
each storage director within a 3880. Cards should be punched 
for base addresses not paging addresses. (See CDS Guide, 
D99-CDSGA.) Each 3880 CDS card must be punched as 


follows: 


42 to 43 


4h to 71 


30 
(flag) 


31 

(flag) 
32 to 3548 lank 
36 to 411CU¥3880 


xx 


Not shared by another 
system. 

A symbolic indication of 
the CDS prefix and suffix. 
CDS name prefix 


CDOS name suffix. This field 
must match card columns 36 
and 37 on all device CDS 
cards that identify devices 
addressed through this 
storage director. The 
person running OLTs selects 
the suf Fix. 


Addresses of the devices 
addressed through this 
storage director are punch- 
ed in these card columns. 
The address of each channel! 
interface is also punched. 
These address fields are 
named device address ex- 
tent blocks. 


Note: One or several 
devices addressed by this 
storage director can be 
shared by another system. 
1f so, do not punch the 
system addresses for these 
devices in these card 
cotumns. 


The ee ea is the format 
for columns 4& 


through 71: 
o4*  0130** 


Two card columns 
indicating, in hexa- 
decimal, the number of 
consecutive device 
addresses defined by 
this device address 
extent block. 


Online Tests PROG 5 


4A to 71 ** Four card columns indic- 
cont. ating, the first device 

address defined by this 
block. (01 = channel, 
3 = storage director, 
0 = physical device). 
The format is repeated 
for each block of conti- 
guous device addresses. 
‘The preceding format ex- 
ample indicates that 
there are four con- 
secutive device ad- 
dresses starting at 
address 130, therefore 
indicating addresses 130 
to 133. 

An even number of blank 

card columns (for example, 

0, 2, and 4) can be used to 

separate device address 

extent blocks. 


32, or A slash must be on the card 
any even containing the last device 
column address extent block for 
fol low- the storage director. 
ing the 
last de- Note: When there are more 
vice device addresses than 
address, can be punched in 
except card columns 44 thr- 
columns ough 71, a continu- 
72-80 ation card must 
follow the CDS card. 
In this case, a con- 
tinuation character 
selected by the per- 
son running the OLTs 
must be punched in 
column 72. See 
section 3 of CDS 
Guide, 099-GDSGA, for 
the continuation card 
format. 


Control Program 


Depending on the operating system, one of the following control 
programs is needed to run the 3880 online tests: 


OLTSEP Online Test Standalone Executive Program 


VM/OLTSEP Virtual Machine/Online Test Standalone Executive 
Program 


MVS/OLTEP Multiple Virtual Storage/Online Test Executive 
Program 
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OLTSEP Summary 


The OLTSEP summary assumes that the user understands the 
detailed OLTSEP procedure in the OLTSEP Users Guide, 
DS9-SEPDT. See also appendix B in S/370 Diagnostic 
‘Reference Summary, SY25-05 12, for a bibliography of OLTSEP 
manuals. 


Load OLTSEP 


1. Mount the OLTSEP tape, punched cards, or disk pack. 
2. Enter the IPL unit address. 
3. IPL. 


OLTSEP causes the following printout: 


SEP188D ENTER DATE (AND TIME) 
'MM/DD/YY,HH/MM/SS' 


Start OLTSEP 


Note: When the level of the OLTSEP being used is 
release 10.0 or higher or when running under VM, any 
reply can be entered without the R XX," ’ format. 


1. Reply as follows to the enter date message by entering the 
actual month/day/year, hour/minute/second: 


ENTER: 
MM/DD/YY,HH/MM/SS 


2. OLTSEP causes the following printout in which V=version, 
L=level, and XX.Y=version.level number: 


SEP392I OLT LOAD ADDRESS is XXXXXX HEX. 
SEP102I OLTS running V/L=XX.Y 

SEP107I OPTIONS ARE NTL,NEL,EP, 
CP,NPP,PR,FE, NMI, SI, NRE 

SEP105D ENTER DEV/TEST/OPT/ 


3. When OLTs must be run from punched cards, the reader 


device must be varied from tape or disk to card. To do this, 


reply as follows to the preceding printout: 
ENTER: 
VARY RDR=XXX 
XXX contains the address of the card reader. 
4. OLTSEP causes the following printout in reply to step 3: 


SEP219I VARY COMPLETE 
01 SEP105D ENTER DEV/TEST/OPT/ 


5. If remote technical assistance network (RETAIN) is to be 
used, reply as follows to the preceding printout: 


ENTER: 
REI 
6. OLTSEP causes the following printout in reply to step 5: 


*RETAIN/370 READY 
01 SEP105D ENTER DEV/TEST/OPT/ 


Select and Run an OLT 


An OLT can be selected and run with or without specific 
routines. 


With Specific Routines 


The OLT, selected and run with specific routines, can be run 
with or without specific options. 


With Specific Options 

Reply as follows to the DEV/TEST/OPT/message. 
ENTER: 

aie reaver lua RE! 


The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OLT 
identifier (ID) A, B, C, or D. The Z contains the routine to be 
run. See PROG 40 for a description of all 3880 OLT IDs and 
OLT routines. 


MI,RE indicates that the MI and RE options are run instead of 
NMI and NRE. The following list contains all the options, their 
mnemonics, and indicates the default options. All default 
options are run when no specific option is indicated. 


OPTION MNEMONIC DEFAULT 
Test lcop (n) TL(n) 
No test loop NTL ».4 
Error loop EL 
Error loop EL(T) 
(I-indefinite) 
Error loop (n) EL(n) 
No error loop NEL x 


Note: Options followed by the letter n run as often as 
indicated by the person running the OLTs. 


The error loop option runs 16 times. The error loop (I) 
option runs indefinitely or until stopped by the person 
running the OLTs. 


GPTION MNEMONIC 


DEFAULT 

Error print EP xX 
No error print NEP 
Control print CP X 
No control print NCP 

Parallel print (n) PP(n) 
No parallel print NP x 
Print PR Xx 
No print NP 

First error FE 4 

communication 

No first error NFE 

communication 
Manual intervention MI 
No manual intervention NMI ».4 
Spurious interrupt SI x 
No spurious interrupt NSI 
Remote FE control RE 
No remote FE control NRE ».4 


Note: The remote FE control (RE) option runs only 
when the remote technical assistance network (RETAIN) 
is active. To activate RETAIN, see step 5 under START 
OLTSEP. 


The options indicated by an X in the default column run 
when no specific option is specified. 


Once an OLT is selected, OLTSEP checks for the type of 
pack mounted on the selected device. If a CE pack is 
not mounted, OLTSEP causes the following printout: 


CE PACK NOT ON XXX. 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 


XXX contains the device address. 


Since the 3880 OLTs do not read or write cn DASD, reply as 
follows: 


ENTER: 
P 


If a CE pack is mounted, OLTSEP does not cause the previous 
printout. 


If the label on a mounted pack cannot be read, OLTSEP causes 
the following printout: 


UNREADABLE LABEL ON XXX 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 


XXX contains the selected device address. 


Since the 3880 OLTs do not read or write on DASD, reply as 
follows: 


ENTER: 


P 


See OLTSEP Users Guide, D99-SEPDT for details concerning the 


options 


PROG 10 


OLTSEP Summary 


Without Specific Options 

Reply as follows to the DEV/TEST/OPT/ MESSAGE. 

ENTER: 

XXX/T3880Y,2// 

The Xs contain the address of any device connected to the 
storage director to be tested. The Y contains the 3880 OLT 
identifier (ID) A, B, C, or D. The Z contains the routine to be 
run. The options (indicated in the default column under With 
Specific Options) are run. All routines contained in the OLT are 


run. See PROG 40 for a description of all 3880 OLT IDs and 
OLT routines. 


Without Specific Routines 


The OLT, selected and run without specific routines, can be run 
with or without specific options. 


Stop A Run 


1. Press Interrupt to stop arun. 
2. OLTSEP causes the following printout: 


SEP 1071 OPTIONS ARE SEP 105D ENTER 
DEV/TEST/OPT/ 


After stopping a run, perform one of the following: 
* Restart the OLT. 


e =Start another OLT. 
e Cancel the OLT. 


Restart the OLT 


To restart the OLT, reply as follows to the DEV/TEST/OPT/ 
message. 


ENTER: 


/// 


Start Another OLT 


1. Stop the OLT. 
2. Select and run another OLT as described on PROG 10 
under Select And Run An OLT. 


Cancel the OLT 


To cancel the OLT, reply as follows to the DEV/TEST/OPT/ 
message. 


ENTER: 
CANCEL 


See OLTSEP Users Guide, 099-SEPDT, for details on how to 
stop a run. 
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PROG 10 


OLTSEP Summary 


VM/OLTSEP Summary 


The VM/OLTSEP summary assumes that the user understands 
the VM/OLTSEP load procedure in the /BM Virtual Machine 
Facility/370, OLTSEP and Error Recording Guide, GC20-1809. 
See also Appendix B in Reference Summary, SY25-05 12 for a 
bibliography of OLTSEP manuals. 


The following conditions must be satisfied to permit testing from 
8 virtual machine environment. 


1. The integrity of the complete system cannot be degraded to 
the point where the VM/370 program cannot run. 


2. 1/0 and channel logic communication paths are operative as 
applied to OLTSEP and OLTS. 


3. The virtual machine assigned to the CE is available and 
functioning. 


4 The communication path from and to the CE‘s terminal is 
functioning and in an enabled state. 


5. The CE user virtual machine identification (userid) and 
Password are known to the CE. 


6. The device(s) to be tested must be available for the CE’s 
exclusive use. 


Note: As auser of a virtual machine, it is assumed 
that the CE has the class G and F commands and CMS 
allocated for his use. 


the system directory. To resolve this conflict of different 
addresses, the DEFINE command is used. 


define 009 as OIF 


Timer Real and EC Mode On must be set to on to permit 
testing from a virtual machine environment. 


Note: To verify this the CE must have previously 
logged onto his virtual machine. 


To verify that Timer Real and EC Mode are on: 
ENTER: 

Q SET 

If Timer Real and EC Mode are not set to on: 
ENTER: 

SET TIMER REAL 

ENTER: 


SET EC MODE ON 


By keying in what are termed ‘‘console functions” from the CE 
virtual machine, simulation of many of the functions that are 
performed by a real system/370 can be accomplished. 


The typical CE virtual machine configuration specified in the user ATTN,REQUEST | Attention interrupt from a 
directory may consist of the following: system console 

ADSTOP Address stop facility 
USER CEMAINT PASSWORD 512K 1M GF DISPLAY Display storage and display 
CONSOLE 009 3278 register capabilities of a 
SPOOL ooc 2540 READER system console 
SPOOL 00D 2540 PUNCH EXTERNAL External interrupt key on the 
SPOOL 00E 1403 PRINTER A system console 
MDISK 190 3350 000 050 CMS190 R IPL Console Load key 
MDISK 194 3350 010 665 CMSO0O!1 W NOTREADY Loss of READY to a virtual 


The above configuration is interpreted as follows: 


REWIND 


* The first line contains, in left-to-right order, the user 


identification for the virtual machine, the security password, STORE 


the normally assigned storage size, the maximum storage 
size the user can specify, and the privilege classes G and F. 
The G class is necessary for the CE to examine or change 
any values in his virtual machine; such as to examine sense 
bytes or change PSW values. The F class allows the CE to 
invoke CPEREP to edit and clear error records and to invoke 
a trace facility to a 3704/3705. 


e The remaining lines identify the virtual addresses used with 
the CE virtual machine. _ 


* Normally, system consoles have an address of O1F. 


Therefore, assembled diagnostic tape reflects this address. 
Virtual consoles are configured with an address of 009 in 
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15 Aug 


device 


READY READY state of a virtual 


device 
Function of the Tape Drive 
Rewind Key 
Function provided by the 
store key on the system 
console 


881216 A15621 A21802 
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Load VM/OLTSEP 
1. Mount the OLTSEP tape or disk pack. 
2. Logon to the CE virtual machine. 


Enter: 
L CEMAINT 
VM/370 responds with: 
ENTER PASSWORD 
Enter: 
CE 
3. Request that the operator attach to the CE virtual machine 
the IPL device and any device connected to the storage 
director to be tested. 
4. Enter: 


I XXX 


The Xs contain the address at which the OLTSEP tape or disk 
pack was attached. 


Start OLTSEP 


Start is the same as indicated for OLTSEP on PROG 10. 


Stop A Run 


Press the attention key twice quickly to stop arun. This allows 
the CE to enter the CP environment to perform a virtual machine 
function; and, at the same time, temporarily suspends the 
previous operation. 


Restart The OLT 
To restart the OLT use the CP EXTERNAL command. 


ENTER: 


EXT 


Cancel the OLT 


OLTSEP can be cancelled while running under VM. However, to 
exit OLTSEP and give control back to the operating system, 
press the attention key twice quickly to enter the CP 
environment. 


ENTER: 


LOG 


VM/OLTSEP Summary 


VM/OLTSEP Summary 


PROG 20 


PROG 20 


OS/VS1 OS/VS2 MVS OLTEP Summary OS/VS1 OS/VS2 MVS OLTEP Summary PROG 25 


This OLTEP summary assumes that the user understands the 4. OLTEP causes the following printout: OPTION MNEMONIC DEFAULT 2. To stop OLTEP, reply as follows to the preceding printout: 
detailed OLTEP procedures in the Online Test Standalone 
Executive Program (OLTSEP) Users Guide, DS9-SEPDT. See lIF-D105D ENTER DEV/TEST/OPT/ Error print EP x ENTER: 
also Appendix B in S370 Diagnostic Reference Summary, No error print NEP : 
SY25-05 12, for a bibliography of OLTEP manuals. 5. If RETAIN is to be used, reply as follows to the preceding Control print CP X x 
printout: No control print NCP 
: Parallel print(n) PP(n) ‘X’ represents any character. 
invoking OLTEP ENTER: No parallel print NP X 
ea ts ane Prone PR x 3. OLTEP causes the following printout: 
OLTEP is resident within the operating system. REI No print NP 
| 7 PARSE ORE OR 1 « Fe * 01 IFD105D ENTER DEV/TEST/OPT/ 
Start OLTEP 6. OLTEP causes the following printout: communication 
No first eae NEE After stopping a run, do one of the following: 
; : 01 '*RETAIN/370 READY' communication 
eae the account management guide for Na SEPT USD EGER DEV) RESR/ ODEs Manual intervention MI s. . Hes eco 
ee oe ae e Restart the OLT with different options 
Note: Before starting OLTEP, get the operator to vary Select and Run OLT No spurious interrupt NSI : hea eset 
offline any device connected to the storage director to Remote FE control RE Cancel the 
be tested. An OLT can be selected and run with or without specific options. No remote FE control NRE x 


Restart the OLT 


1. To invoke OLTEP by using job control language (JCL) in the Note: The remote FE control (RE) option runs only 


With Specific Options 


OS job stream, cards must be prepared to execute the when the remote technical assistance network (RETAIN) To restart the OLT, reply as follows to the DEV/TEST/OPT/ 
rogram. i tive. T tivate RETAIN, tep 5 und tart ; 
oe Reply as follows to the DEV/TEST/OPT/ message. OEE: a a seo step Aaumaet otal MESSAUC 
2. To invoke OLTEP with the START command, use one of the : ENTER: 

following. (The START command can be used only if an ENTER: The options indicated by an X in the default column run 
OLTEP procedure is cataloged in SYS1.PROCLIB.) when no specific option is specified. /// 

XXX/T3880Y,Z/MI,RE/ 
S OLTEP.PN,OPTIONS (VS1) ; ; See Online Test Standalone Executive Program (OL TSEP) . . . 
S OLTEP,OPTIONS (vS2), (MVS) Ines praia rye aha at pds aU eae eee Users Guide, D99-SEPDT. See also appendix B in Hestart the: OCF with Different Options 
Definiti f th bol din the START d identifier (ID) A, B c =D. The 7 Spe aie to be 2/370 Diagnostic Reference: Summary, SV 20-0512,;for To restart the OLT with different options, reply as follows 

efinitions of the symbols used in the command are: ,5,U, . ibli ; 3 
: run. See PROG 40 for a description of all 3880 OLT IDs and a Dibigurae nor OE TEE manvale: 
S= START command OLT routines. . a ENTER: 
OLTEP = name of OLTEP procedure in SYS1.PROCLIB ee . Without Specific Options 
PN = partition number (VS1 only) MI, RE indicates that the MI and RE options are run instead of S/XX2/ 
,OPTIONS = see appropriate OLTEP publication for NMI and NRE. The following list contains all the options, their Reply as follows to the DEV/TEST/OPT/ message 
examples. mnemonics, and indicates the default options. All default XYZ represent the different options. 
options run when no specific option is specified. ENTER: 
3. OLTEP causes the following printout: For other options, see the option list. 

OPTION MNEMONIC DEFAULT XXX/T3880Y// 
iFD102i OLTS RUNNING : tart An 

Test loop (n) TL(n) The Xs contain the address of any device connected to the Star other OLT 
Starting at this point, and throughout the running of OLTEP, --'NO_ test Loop a a tesla are aaah ne kA oat To start another OLT, reply to the DEV/TEST/OPT/ message 

‘ be generated. See Online Test op identifier (ID) A, B, C, or D. The options {indicated in the default ; 
various messages may be g (1) : tgs : ; with the desired OLT information. 
Standalone Executive Program (OLTSEP) Users Guide, Error loop EL(T column under With Specific Options) are run. All routines 
D99-SEPTD. See also appendix B in S/370 Diagnostic (I-indefinite) contained in the OLT are run. See PROG 40 for a description of 
Reference Summary, SY25-05 12, for a bibliography of Error loop (n) EL(n) all 3880 OLT IDs and OLT routines. Cancel the OLT 
: : No error loop NEL x 
OLTEP manuals. 7 ie ne | a : 
o cancel the current , feply as follows to the 
Note: Options followed by the letter n run as often as Stop A Run DEV/TEST/OPT/ message: ey 


Note: When running OLTEP under OS or MVS a indicated by the person running the OLTs. 


two digit reply code must be replied to. The R 1. After an OLT is selected and run, OS/OLTEP causes the 
vil i : : : : ENTER: 
McGee ae used for OS/OLTEP or The error loop option runs 16 times. The error loop (I) following printout: 
: option runs indefinitely or until stopped by the person CANCEL 
running the OLTs. 00 IFD104E TO FORCE COMMUNICATION WITH OLTEP 


EXECUTIVE, ENTER ANY CHARACTER. See Online Test Standalone Executive Program (OLTSEP) Users 


Guide, D99-SEPDT for details on how to stop OS/OLTEP. See 
also Appendix B in S/370 Diagnostic Reference Summary, 
SY25-05 12, for a bibliography of OLTEP manuals. 
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ery eae OS/VS1 OS/VS2 MVS OLTEP Summary PROG 25 


DOS/OLTEP DOS/VSE OLTEP Summary 


The DOS/OLTEP summary assumes that the user understands 
the detailed DOS/OLTEP procedure in Systems DOS/VS OLTEP., 
-GC33-5383. See also Appendix B in S/370 Diagnostic 
Reference Summary, SY25-05 12, fer a bibliography of OLTEP 
manuals. 


Load DOS/OLTEP 


DOS/OLTEP is resident in the operating system. 


Start DOS/OLTEP 


Before starting DOS/OLTEP, the job control language (JCL) must 
be entered using punched cards or the system console. See 
Systems DOS/VS OLTEP, GC33-5383, for details concerning 
the entering of the JCL. 


1. After the JCL is entered, DOS/OLTEP causes the following 
printout: 


The Xs contain the address of the device to be tested. The Y 
contains the 3880 OLT identifier (ID) A, B, C, or D. See 
PROG 40 for a description of all 3880 OLT IDs and OLT 
routines. 


MI, RE indicates that the MI! and RE options are run instead of 
NMI and NRE. The following list contains all the options, their 
mnemonics, and indicates the default options. All default 
options run when no specific option is specified. 


OPTION MNEMONIC DEFAULT 


Test loop (n) TL(n) 
No test loop NTL Xx 
Error loop EL 
Error loop EL(1I) 
(I~indefinite) 
Error loop (n) EL(n) 
No error loop NEL x 


Note: Options followed by the letter n run as often as 
indicated by the person running the OLTs. 


DOS/OLTEP DOS/VSE OLTEP Summary 


Note: 


The remote FE control (RE) option runs only when the 
remote technical assistance network (RETAIN) is active. 
To activate RETAIN, see step 2 under START 
DOS/OLTEP. 


The options indicated by an X in the default column run 
when no particular option is specified. See Online Test 
Standalone Executive Program (OLTSEP) Users Guide, 
D99-SEPDT, for details concerning the options. See 
also Appendix B in S/370 Diagnostic Reference 
Summary, SY25-0512, for a bibliography of OLTEP 
manuals. 


Without Specific Options 


Reply as follows to the DEV/TEST/OPT/ message: 


ENTER: 


PROG 30 


E102! OLTS RUNNING R 01,'XXX/3880Y//' 

The error loop option runs 16 times. The error loop (I) 

options run indefinitely or until stopped by the person The Xs contain the address of the device to be tested. The Y 

running the OLTs. contains the 3880 OLT identifier (ID) A, B, C, or D. The options 
{indicated in the default column under With Specific Options) are 


E1021 OPTIONS ARE NTL, NEL, EP, 


CP, NPP, PR, FE, NMI, SI, NRE 


OPTION MNEMONIC DEFAULT run. All routines contained in the OLT are run. See PROG 40 
01£105D ENTER DEV/TEST/OPT/ for a description of all 3880 OLT IDs and OLT routines. 
Error print EP x ; 
2. If RETAIN is to be used, reply as follows to the preceding No error print NEP 
printout: Control print cP x Stop a Run 
No control print NCP 
ENTER: Parallel print (n) PP(N) 1. To stop DOS/OLTEP, press Interrupt. 
, No parallel print NPP x 
R 01,'REI' Print PR x 2. DOS/OLTEP, causes the following printout: 
No Print NP 
: P i x 
3. DOS/OLTEP causes the following printout: satel acl aa sh 01£105D ENTER DEV/TEST/OPT/ 
No first error NFE . ; 
01 ‘**RETAIN/370 READY’ dommunisation 3. Reply to the preceding printout as follows: 
Manual intervention MI 
01 SEP 105D ENTER DEV/TEST/OPT/ No manual intervention NMI x ENTER: 
Spurious interrupt SI X oa a 
No spurious interrupt NST R 01, cance 
Select and Run an OLT Ss tage Sean ae x 
No remote FE control NRE x This cancels DOS/OLTEP. 


An OLT can be selected and run with or without specific options. 


With Specific Options 

Reply as follows to the DEV/TEST/OPT/ message: 
ENTER: 

R01, 'XXX/3880Y/MI,RE/' 


Note: TheR 01,'///’ format is not necessary for 
DOS/VSE OLTEP, therefore the CE may reply as follows: 


XXX/3880Y/MI, RE/ 
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DOS/OLTEP DOS/VSE OLTEP Summary PROG 30 


OLT Descriptions 


T3880A Channel Interface OLT 1 


‘The T3880A channel interface OLT 1 provides a quick 
verification of the correct operation of the channel interface. 


Before running the T3880A channel interface OLT, the 
channel interface wrap microdiagnostic must run error — 
free. 


The T3880A OLT contains four routines: 


Routine 1 


Routine 1 verifies that the storage director can execute a Sense 
1/0 command and a chained Sense !/O command. The data 
received from the addressed storage director during the chained 
Sense !/O command is validated for correct data transfer. 


Routine 2 


Routine 2 verifies that the storage director can execute both a 
chained and an unchained Read and Reset Buffered Log 
command. 


The log data received from the addressed storage director during 
the chained Read and Reset Buffered Log command is validated 
for correct data transfer. 


The log data received from the addressed storage director during 
the unchained Read and Reset Buffered Log command ts printed. 


Routine 3 


Routine 3 issues a Recalibrate channel command word (CCW) 
which ends with a seek complete. After the seek complete, the 
storage director initiates a selection sequence. Routine 3 verifies 
that the storage director can initiate a selection sequence, and 
that the selection sequence operates correctly. 


Scope Loops 


Routine 3 issues a Recalibrate channel command word (CCW) 
which ends with a seek complete. After the seek complete, the 
storage director initiates a selection The Diagnostic Code Manual 
(DCM) contains sequence charts used for scope looping only 
during routines 1 and 3 of the T3880A OLT. To initiate the 
scope loop, specify the EL(!) option when selecting the OLT. 


The following examples show how to initiate a scope loop for 
routines 1 and 3 of the T3880A OLT: 


XXX/T3880A, 1/EL(1) ,¥Y,22/ 
XXX/T3880A,3/EL(1I) ,YY,22/ 


The Xs contain the address of any device connected to the 
storage director to be tested. YY, ZZ indicate other options 
which may be specified. 
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Routine 4 


Routine 4 verifies that the channel Enable/Disable switch for the 
addressed storage director is operating correctly. This is done 
by issuing a Sense !/O command and then checking for a correct 
symptom code and channel status word (CSW). 


T3880B Channel Interface OLT 2 


The T38808B channel interface OLT 2 is an extension of the 
T3880A channel interface OLT 1. T3880B and support routine 
75, the functional diagnostic, run concurrently under oniine test 
stand alone executive program (OLTSEP). Routine 75 is initiated 
from the maintenance device (MD) before running T3880B. 
Support routine 75 replaces the functional microcode in the 
storage director and processes special diagnostic CCWs issued 
by T3880B. 


Before running T3880B, T3880A must run error free. 


Note: After running OLT T3880B and routine 75, 
perform an IML operation in the 3880 storage director 
when running under support mode. 


T3880B OLT Restrictions 
1T3880B OLT has the following restrictions: 


¢ Equated device addresses cannot be used when executing 
this OLT. All device addresses used must be defined by a 
configuration data set (CDS) entry. See PROG 5 for CDS 
card preparation. 

e The CPU that executes the OLT should not be in the hard 
stop mode. 

e Routine 3 does not execute when running OLTSEP under 
virtual machine (VM). 


The T38808 OLT contains three routines: 


Routine 1 


Routine 1 verifies that the mark-in circuits and the retry CCW 
are operating correctly. This is done by support routine 75, the 
functional diagnostic, causing the storage director to activate 
Mark In. Mark In causes the channel to retry the CCW. The 
retry CCW causes support routine 75 to send a data byte X’DA’ 
to the system. When routine 2 detects X’DA’, the retry CCW is 
successful. 


Routine 2 


Routine 2 verifies that the unit command word (UCW) plug is 
plugged unshared. 
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Routine 3 


Routine 3 verifies that the disconnect-in circuits and the 
selective reset circuits in the storage director are operating 
correctly. This is done by support routine 75, the functional 
diagnostic, forcing a check 1 condition. This causes the storage 
director to activate Disconnect In, to which the channel 
responds by initiating a selective reset sequence. Initiating the 
selective reset sequence causes the storage director to reset. 


T3880C Trace Dump OLT - Models 1, 2, 3 
and Model 11 (SD2) 


T3880C does not run on the IBM 3880 Mode! 21 or 23. 


T3880D Trace Dump OLT - Model 11 
(SD1), Model 13, Model 21, and Model 23 


The T3880D Trace Dump OLT reads, formats, and prints 
functional microcode trace data collected in the 3880 storage 
directors attached to subsystem storage. The Trace Dump is 
printed both formatted and unformatted. The following 
information is printed in the order shown: 


1. Dynamic Trace Data (formatted) 
a. Channel and Storage Director Address 
b. Channel Commands 
c. Status 
d. Module Identifiers (IDs) 
2. State Save Data (formatted) 
Trace/Save !dentifiers. (IDs) 
External Registers 
Indirect Registers 
Internal Registers 
Maintenance Connection Trace Data 
Variable Information Tables and Control Blocks 
3. Hexadecimal Dump (unformatted) 
4. Microcode EC and Part Numbers 


“oe aoe 


Before running this OLT, the trace should have been initiated and 
then ended. Use maintenance device option 8 for initiating and 
ending the trace. 


lf the trace was not initiated, or if the trace did not end 
correctly, the T3880D Trace Dump OLT receives a Condition 
Code 7 and a Unit Exception in the channel status word (CSW). 


OLT Descriptions 


OLT Descriptions 


PROG 40 


PROG 40 


3880 OLT Error Messages 


SECTION | REFERENCE 
fH) NUMBER 


3880A Any 


3880A 002 


3880A 003 


3880A 004 
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Error code is-xx 


*WAIT TIME OUT 
ERROR=aacd ROUTINE-rr PASS-pp 
XPTDCC-x... 


aacd=Unit address entered in reply to the DEV/TEST/OPT 

printout 

aa=channel 

c =storage director 

d = device (not addressed) 

rr=OLT routine (test) number 

OO=OLT initialization 

FF=OLT termination or cleanup 

See routine (test) description on PROG 40 

pp=Routine 0!1-O0C are run 255 times unless the EXT=option 
is used. This count indicates if a failure is solid (PASS-0O1) 
or intermittent. This count is not present if the error does 
not occur in routines 01-OC, or if the EXT=1 or options are not 
used. 


*CU CDS SUFFIX NOT IN CDS ENTRY FOR UNI T=xxxx 


*UNIT ADDRESSES NOT IN CDS ENTRY CU3880xx 


*TOO MANY UNIT ADDRESSES IN CDS ENTRY CU3880xx 


An unexpected error occurred, 
resulting in a unit check. A 
Sense (X'C4') command success- 
fully read the symptom code. 


The ending status was not 
received within 1 second after 
the start of an input/output 
(1/0) operation. 


The 3880 suffix in card columns 
36 and 37 is wrong on the 
configuration data set (CDS) for 
unit xxxx. 


The CU3880 prefix in card columns 
36 to 41 is wrong on the CDS card 
for the 3880. 


One of the following conditions 
has been detected: 


- More than 32 unit addresses 
were specified in a unit 
address block 


More that 128 unit addresses 
were specified in the CDS entry 


3880 OLT Error Messages 


ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


See the CE action on PROG 55 
through 95 for the message 
preceding this one. 


Check following messages for 
additional details. 

. Go to the cable swap procedure 
on CARR 230. 


Correct the 3880 suffix on the 
CDS card for unit xxxx. See 
PROG 5 under Configuration Data 
Set Card for each device. 


Correct the CU3880 prefix on the 
CDS card for the 3880. See 
PROG 5 under Configuration Data 
Set Card for each storage 
director. 


3880 OLT Error Messages 


PROG 50 


PROG 50 


3880 OLT Error Messages . 3880 OLT Error Messages PROG 55 


SECTION | REFERENCE } 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATIGN CE ACTION 


38808 WARNING ~- SYSTEM VOLUMES MUST BE ACCESSIBLE Format |! (DOS/OLTEP/Unshared CU) 1. Except for the 
THROUGH SD NOT BEING TESTED ASSGN-designated unit used at 
| THIS SD (aacd) MUST BE Packs required for the operation OLTEP 'ENTER-DEV/TEST/OPT/' 
ASSIGNED TO OLTEP PARTITION of DOS must not be mounted on a time, the units listed must be 
UNIT ADDRESSES ACCESSIBLE BY THiS SYSTEM AND SD drive attached to the storage placed in an unassigned 
XXXX XXXX... director to be tested. Subsequent condition using the DVCDN 
ENTER P TO PROCEED, C TO CANCEL actions block DOS access to all command. 
indicated units. 2. !f action 1 is successful, 
See reference number O01 for explanation of storage reply P. 
director address (aacd). 3. If action 1 is unsuccessful, 
reply C. To run this test, 
bring down DOS and perform an 
IPL of OLTSEP with another 
storage director. 
38808 005 WARNING - SYSTEM VOLUMES MUST BE ACCESSIBLE Format 2 (OLTSEP/Shared CU) If a sharing system is using 


THROUGH SD NOT BEING TESTED 
~-THIS SD (aacd) MUST BE 
ASSIGNED TO THE OLTEP PARTITION AND BE EITHER 
VARIED OFFLINE (0S) OR PHYSICALLY UNASSIGNED 
(DOS DVCDN) 

IN ALL SYSTEMS SHARING THIS SD 

UNIT ADDRESSES ACCESSIBLE BY THIS SYSTEM 

AND SD 
ENTER P TO PROCEED, C TO CANCEL 


OS, use the Vary command to 
place the indicated units in 
an offline status on the 
system. 

2. If a sharing system is using 
DOS, use the DVCDN command to 
place the indicated physical 
units in an unassigned 
condition. 

3. If actions 1 and / or 2 are 
successfully completed, reply 
P. If unsuccessful, reply C. 


See format 1 above. 


If packs required for the 
operation of a sharing system are 
accessible only through the 
storage director under test, 
either of those packs must be 
moved to another subsystem, or 
that system must be brought down 
in order to be tested. 


See reference number 00! for explanation of storage 
director address (aacd). 


Note: Sharing systems may use 
different storage director 
addresses for these devices. 


ENABLE THE SD (aacd) CHANNEL INTERFACE TO BE 
TESTED 
ENTER P TO PROCEED, C TO CANCEL 


. Enable the storage director 
(aacd) channel interface to be 
tested (3880) operator panel. 
2. The storage director/channel 
interfaces not being tested 
should be disabled at the 
operator panel. 


See reference number 001 for explanation of storage 
director address (aacd). 


ae 
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3880 OLT Error Messages | 3880 OLT Error Messages PROG 60 


SECTION REFERENCE 
10 NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


38808 *ERROR DURING ROUTINE 75 OR SD NOT READY While attempting to determine if Check subsequent reference 
CONTROL UNIT-aacd ROUTINE-00 support routine 75 has been number 007 messages for 
XPTD CC-1 XPTD STATUS-2C00 
RCVD CC-X... 
See reference number 001 for explanation of storage director 
address (aacd). 
38808 a RTN-xx BYPASSED. OLTEP CNTRL MODE REQD 


executed, an immediate control additional details of the 
38808 021 *ERROR DURING DISCONNECT-IN TAG TEST Expected condition code or Go to the cable swap procedure 
CONTROL UNIT-aacd ROUTINE-03 PASS-pp initial status was not received on CARR 230. 
XPTD CC-1 XPTD STATUS-OCOO in response to a X'CF' command. 
RCVD CC-x... 
See reference number 001 for explanation of storage director 
address, routine number, and pass count. 


command received unexpected error. 
38808 032 OLT TERMINATED SUCCESSFULLY The test ended without detecting Return to the MD. 
any errors. 


results. 


2. Ensure that all actions re- 
quired by reference number 006 
messages were completed. 


The storage director diagnostic 
presents channel end, device end, 
and unit check status to all 
commands unless a diagnostic 
command is received. 


3. Reload routine 75. See MD 180 
in the MSM. 


If this routine must be run, 
bring down the operation system 
and perform an IPL of OLTSEP 
through another control unit. 
Otherwise, no action is required. 


Either the OLT is running under 
an operating system (VM or MVS), 
or the OLT is running under a 

stand-alone OLTEP (OLTSEP), but 
control mode is not available. 


Routine (xx) is skipped. The OLT 
proceeds to the next routine. 
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3880 OLT Error Messages 3880 OLT Error Messages PROG 65 


SECTION | REFERENCE | 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


38808 024 *XERROR DURING MARK-IN TAG TEST Format 1 1. Suspect Mark-In tag line. 


CONTROL UNIT-aacd ROUTINE-O1 PASS-pp 2. Perform reference number 001 
XPTD CC-O XPTD STATUS-OCO00 CE action. 
RCVD CC-X... 
38808 024 
: 
; 


Expected condition code (initial 
status of ending status) was not 
received in response to a X'C2' 

command. 


See reference number 00! for explanation of storage director 
address, routine number, and pass count. 


. Suspect Mark-In tag line. 
2. Perform reference number 001 
CE action. 


*ERROR DURING MARK-IN TAG TEST Format 2 
CONTROL UNIT-aacd ROUTINE-O1f PASS-pp 
XPTD DATA-DA 


RCVD DATA-xx 


Storage director retry is trans- 
parent to the processor. The 
storage director diagnostic 
signals the OLT on every other 
X'C2' command with X'DA’ data 
when storage director retry was 
successfully performed. 


See reference number 001 for explanation of storage director 
address, routine number, and pass count. 


*ERROR DURING CHANNEL UNSHARED UCW TEST Format | 
CONTROL UNIT-aacd ROUTINE-02 PASS-pp 
XPTD CC-1 XPTD STATUS-0800 


RCVD CC-x... 


Ignore the message if channel 
UCW for device under test is 
plugged for shared (not block 
multiplex) operation. 

2. Check channel UCW's for 
correct unshared plugging for 
each device on this storage 
director if unshared (block 
multiplex) operation is 

failing. 


Command X'CB'’ was issued to cause 
posting of Channel End Status. 
This test verifies unshared 
(block multiplex) channe} 
operation. 


See reference number 001 for explanation of storage director 
address, routine number, and pass count. 


*ERROR DURING CHANNEL UNSHARED UCW TEST Format 2 
CONTROL UNIT-aacd ROUTINE-02 PASS-pp 
XPTD CC-1 XPTD STATUS-OCOO XPTD STATUS-0400 


RCVD CC-x 


Ignore the message if channel 
UCW for device under test is 
plugged for shared (not block 
multiplex) operation. 

2. Check channel UCW's for 
correct unshared plugging for 
each device on this storage 
director if unshared (block 
multiplex) operation is 

failing. 


Command X'DB' was issued while 
Device End status was still 
outstanding for the previous 
X'CB' command. 


See reference number 001 for explanation of storage director 
address, routine number, and pass count. 
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3880 OLT Error Messages 


3880 OLT Error Messages 


SECTION | REFERENCE | 
. 1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC !NFORMATION CE ACTION 


3880A T3880A CANNOT RUN ON UNIT-xxxx 
38 UNSUPPORTED DEV TYPE-tt 
38808 


3880A 070 ENABLE CHANNEL SELECTED ON SD 
REPLY ANY CHARACTER WHEN DONE 


3880A 071 DISABLE CHANNEL SELECTED ON SD 
REPLY ANY CHARACTER WHEN DONE 


3880A 072 ERROR, CHANNEL APPEARS ENABLED, SHOULD BE 


DISABLED 
SD-xxxxRTN-03 PASS-xx 
XPTDCC-3 

*RCVDCC-x *RCVD STATUS-0C00 


x=0, 1, or 2 


3880A 073 ERROR, CHANNEL APPEARS DISABLED, SHOULD BE 


ENABLED 
SD-xxxxRTN-03 PASS~xx 
XPTDCC-0 XPTD STATUS-0COO0 
*RCVDCC-x 


x=0,1, or 2 
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Unit address xxxx, entered in 
reply to the ENTER-DEV/TEST/OPT 
printout, is assigned to device 
type tt. 


Supported device types include 
the following: 


Type Device 
OB 3350 


Received a normal status 
indication to a Sense |/0 
command. The channel seems to be 
enabled, but should be disabled. 


Received an abnormal status 
indication to a SENSE 1/0 
command. The channel seems to be 
disabled, but should be enabled. 


1. Ensure that the specified unit 
address is correct. 
if the correct unit address is 
used, change the CDS entry for 
unit xxxx. 


See PROG 5 under Configuration 
Data Set Card for each device. 


. See the operator panel on 
PWR 74 for the location of the 
Enable/Disable switch. 

. Place the selected 
Enable/Disable switch in the 
enable position. 

. Reply with any character. 


. See the operator panel on 
PWR 74 for the location of the 
Enable/Disable switch. 

. Place the selected 
Enable/Disable switch in the 
enable position. 

3. Reply with any character. 


Verify that the Enable/Disable 
switch for the selected channels 
is in the Disable position on the 
addressed storage director. If it 
is in the Disable position, 
suspect the switch, cable, and 
associated CIF card. The switch 
and CIF card can be swapped to 
isolate the problem. If the 
problem is not corrected, go to 
the cable swap procedure on 

CARR 230. 


Verify that the Enable/Disable 
switch for the selected channel 
is in the Enable position on the 
address storage director. If it 
is in the Enable position, go to 
cable swap procedure on CARR 230. 


2RAN OT Errar Aaccanac 


PROG 70 


PROG 7N 
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SECTION | REFERENCE 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


3880A 074 SD BUFFERED LOG DATA-000010008000006000000000000000 Storage control logs have been None 


reset. The data displayed was 
not logged. 
3880A 075 
_ | 3880A 076 
X=1, 2, or 3 
3880A 077 CHAINED SENSE 1/0 COMMAND ERROR 
SD-XXXX RTN-Ot PASS-O1 
XPTDCC-O0 XPTD STATUS-0C00 
*RCVDCC-X : 
X=1, 2, or 3 


SENSE 1/0 COMMAND ERROR 
SD-XXXXRTN-O1 PASS-O1 


. Verify that the Enable/Disable 
switch for the selected 


Failed to receive the expected 
condition code or status (0C00) 


XPTDCC-OXPTD STATUS-OCOO after issuing a Sense 1|/0 channel is in the Enable 
“RCVDCC-X Command. position on the storage 


director. 


. Go to the cable swap procedure 
on CARR 230. 


X=0, 1, 2, or 3 


READ AND RESET BUFFERED LOG COMMAND ERROR 
SD-XXXXRTN-O1. PASS-O1 

XPTD CC-O0 XPTD STATUS-0COO 

*RCVDCC-X 


. Verify that the Enable/Disable 
switch for the selected 
channel is in the Enable 
position on the storage 
director. 


Failed to receive the expected 
condition code or status (0C00) 
after issuing a Read and Reset 
Buffered Log Command. 


. Go to the cable swap procedure 
on CARR 230. 


. Verify that the Enable/Disable 
switch for the selected 
channel is in the Enable 
position on the storage 
director. 


Failed to receive the expected 
condition code or status (0C00) 
after issuing a chained Sense 

1/0 command. 


. Go to the cable swap procedure 
on CARR 230. 
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3880 OLT Error Messages 


REFERENCE 
{SECTION 1D | NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


SENSE 1/0 DATA RCVD ERROR 


7 
7 


The sense data received during a channel Sense 1/0 |Go to the cable swap procedure on 
command had an invalid message format or content. CARR 230. 


READ and RESET BUFFERED LOG DATA RCVD ERROR |The sense data received during a channel Read and Go to the cable swap procedure on 
Reset Buffered Log command had an invalid message CARR 230. 
format or content. 


ENTER ''R'' TO RERUN TEST, "'T'' TO TERMINATE. . Enter ''R'' to run the test again. 
Enter ''T'' to end the test. 


| DID NOT START, JOB TERMINATED EXI0 command failed during OLTSEP or OLTEP. See the printer output for 


macro. 2. Check for the following possible 
failures. 
a. The trace program in the storage 
director did not end correctly. 
b. The attached storage control is 
not a 3880; it may be a 3830. 
c. Channel interface is disabled. 
3. Go to the cable swap procedure on 
CARR 230. 


Received a non-zero return code from the EX!0 additional information. 
UNSPECIFIED |/0 ERROR, SEE PRINTER OUTPUT 


Wait 1/0 command failed during OLTSEP or OLTEP. 
Received a non-zero return code from the Wait 
1/0 macro. 


. See the printer output for 
additional information. 
2. Check for the following possible 
failures. 
a. The trace program in the storage 
director did not end correctly. 
b. The attached storage control is 
not a 3880; it may be a 3830. 
c. The channel interface is 
disabled. 
3. Go to the cable swap procedure on 
CARR 230. 
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3880 OLT Error Messages 


3880 OLT Error Messages 


PROG 80 


PROG 80 


3880 OLT Error Messages 3880 OLT Error Messages PROG 85 


REFERENCE | . 
NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS {DIAGNOSTIC INFORMATION CE ACTION 


3880C, D 083 COND CODE 1 RCVD, POSSIBLE NO TRACE DATA Received a Condition Code 1. . See the printer output for 
AVAIL. additional information. 
. Check for the following possible 
Failures. 
. The trace program in the storage 
director did not end correctly. 
. The attached storage control is 
not a 3880; it may be a 3830. 
. Channel interface is disabled. 
. Go to the cable swap procedure on 
CARR 230. 


SECTION 


3880C, D 084 COND CODE 2 RCVD, RETRIES EXHAUSTED Received a Condition Code 2. . See the printer output for 
additional information. 
. Check for the following possible 
failures. 
. The trace program in the storage 
director did not end correctly. 
. The attached storage control is 
not a 3880; it may be a 3830. 
. Channel interface is disabled. 
. Go to the cable swap procedure on 
CARR 230. 


3880C, D 085 COND CODE 3 RCVD Received a Condition Code 3. . See the printer output for 
additional information. 
. Check for the following possible 
failures. 
. The trace program in the storage 
director did not end correctly. 
. The attached storage control is 
not a 3880; it may be a 3830. 
. Channel interface is disabled. 
. Go to the cable swap procedure on 
CARR 230. 


T3880A, B CANNOT RUN ON UNIT-~XXXX. Validate CDS entries for unit/device 
UNSUPPORTED CU OR DEVICE TYPE. addresses specified. Refer to 
PROG 5 regarding CDS card format. 
3880A 086 CU INITIATED SELECTION COMMAND ERROR. Failed to receive expected Condition Code or See CE “Action for reference number 
status (0C00) after issuing a recalibrate command. |075 (PROG 60). 


3880C, D 086 T3880C ,D INCORRECT OLT FOR DASD/SD T3880C executing against 3880 Model 11(SD1), 1. Use correct OLT for configuration. 
CONFIGURATION. CDS ENTRY IN ERROR. Model 13, 21, or 23. 13880D executing against 2. Examine and correct CDS entries. 
OLT TERMINATED. 3880 Model 1, 2, 3 or Model 11 (S02). 


3880A, B 


CDS entry for device under test may be invalid. 
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3880 OLT Error Messages 


3880 OLT Error Messages 


SECTION | REFERENCE 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC !NFORMATION CE ACTION 


Termination 


sees UNXPCTD MACRO RET CODE-xx RCVD FROM yyyyyyyy 
38808 
Error Print Macro Return 
Module Code (xx) 
(yyyyyyyy) Termination Reason 
ALLOCATE 04 Module not available 
08 Device not in device 
entry list 
oc Space allocated 
0A Space not available 
CECOM 04 Module not available 
08 Error executing module 
CONVERT 04 Module not available 
08 Error from extended 
binary-coded decimal 
interchange code 
(EBCDIC) to hexadecimal 
conversion 
DPRINT 04 Module not available 
08 Error while printing 
out line of data 
oc Incomplete parameter list 
EX10 04 Module not available 
08 Device not available 
08 Device not primary 
or data protected 
08 Device busy 
oc File protect violate- 
attempt running 
OLT vs. CE pack 
GRAB 04 Device not in device 
entry list 
08 Entry list contains 
only one device 
oc Device descriptors 
not available 
PLINK oO4 Module not available 
WAITIO 04 Module not available 
08 Timed out 
oc Error - device not 
valid 
SCUTEST 04 Module not available 
08 OS/OLTEP: Unit address not 
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varied offline 
DOS/OLTEP: Unit address 
not in OLTEP 
partition 
OLTSEP: Unit address is 
OLTSEP device 


Code 


881216 A15621 21802 aaa 
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The OLT error print module 
yyyyyyyy indicates an error 
macro return code xx). This 
type of error is usually caused 
by a failure in the OLT error 
print module (except in the case 
of error print modules EXIO and 
WAITIO). 


The following list indicates 
possible causes of termination 
codes: 


Termination Possible Cause 
Code 


C Incorrect config- 
uration data set 


Faulty OLT error 
print driver 


Faulty hardware 
including the 
console printer 


Faulty OLT 


Device under test, 
including chan- 
nel and/or 
storage director 
hardware and 
software 


User Error 


Restart OLTEP or OLTSEP. 


. Check the configuration data 
set (CDS) to ensure that it 
is correct for the system. 
See PROG-5 under Conf igura- 
tion Data Set Card for Each 
Device. 


3. A return code of O04 means: 
a. The OLT and the OLT 
error print are not at 
compatible levels. 

. The error print module 
has been removed from 
the OLT library. 

. The device is shared by 
more than one 3880 
storage control. This 
is indicated in the 
device address word. A 
shared device is not an 
error condition. 


3880 OLT Error Messages 


PROG 90 


PROG 90 


3880 OLT Error Messages | 3880 OLT Error Messages 


SECTION | REFERENCE 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


3880A COND CODE = X, REPLY ANY CHAR TO RETRY Condition code 2 (busy) or Before continuing, determine 
conditional code 3 (not if the wait indicator is 
operational) usually indicates a lighted on the operator panel. 
catastrophic failure not cleared 2. If the Wait indicator is not 
by a previously issued Halt 1/0 lighted, run the 3880 channel 
command. interface (CHL-|) wrap 
Therefore, further testing is diagnostic. 
usually invalid. 3. Go to the cable swap procedure 
on CARR 230. 
4. If the Wait indicator is 
lighted, enter any character. 
5. After replying with any 
character, the Start 1/0 
command is retried once. 
A second failure causes 099 
error message to be printed. 
See message 099 on PROG 90. 


If the Wait indicator is 

lighted on the operator panel, 
enter any character. 

2. After replying with any 
character, the Start 1/0 
command is retried once. 

A second failure causes 099 
error message to be printed. 

See message 099 on PROG 90. 


INTERVENTION REQUIRED, REPLY ANY CHAR TO RETRY 
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PROG 95 


PROG 95 
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SECTION | REFERENCE 
1D NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC !NFORMATION CE ACTION . 


OLTSEP SEP 1251 UNREADABLE LABEL ON xxxx OLTSEP may wait for approximately| Reply P to start T3880A. 
SEP 1371 CSW XXXXXXXXKXKXKXXXA HX 30 seconds before presenting this 
SEP 1371 SNS XXXXXKXXKXK KKH K HHH HK KKH KH HK HHH HK HHH IK HK KK message. 


SEP 139D XXXKXKXKX 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 


1FO1251 UNREADABLE LABEL ON xxxxxxxx 
1FD1251 CSW XxXxxxXxXXKXXKXKKK 


1FDI251 SNS XXXX KKK HK MH KIMI IK II IOK IK IKK IKI 
1F0139D XXXXKXHMKX 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED 


OLTSEP DEV xxxx NOT OPERATIONAL CC=3 If the channel interface switch 
REPLY B TO BYPASS, R TO RETRY, P TO PROCEED is disabled when starting T3880A,]| channel interface switch and 
this message will be presented. reply P. 


Enable the storage director 


0S 1FD1381 DEVICE xxxx NOT OPERATIONAL CC=3 
OLTEP 1FD139D REPLY B TO BYPASS, R TO RETRY, P TO PROCEED (MAY 
DESTROY DATA) 
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3880 OLT Error Messages 


Nine (9) standard error numbers have been reserved for errors 
encountered by the Start I/O routine used by the OLT sections. 
These error numbers are XX091 through XX099, where XX is 
the routine number. 


SECTION 
1D 


XXXXX XX091 ENVIRONMENTAL ERROR 


XXXXX 


XXXXX 


XXXXX 


XXXXX 


EXAMPLE 
REFERENCE NUMBER 00005 
ERROR ON DIAGNOSTIC LOAD CHAIN 


*ccwO2 44 OOB6AD 40 00 0020 


XPTD CC O RCVD CC O 
 XPTD CSW1 00 00B890 OC00 0001 
“RCVD CSWI 00 008890 0200 0001 
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XX092 CHANNEL CHECK 
any channel checks are found in 
the CSW status. The test is 
terminated when channel checks 
are found. 


XX093 WAIT TIMED OUT 
-| the test has’ timed out while 
waiting for ending status. The 
test is terminated when it times 
out. 


Xx094 ERR ON SENSE 
the sense is not posted, another 
Start [/0 is tried. 

XX095 32 RETRIES This message is printed prior to 
terminating a section if any of 
the following were received on 

Start 1/0 and retried 32 times: 


*T3880A-10 RTN 001 DEV/LNO160 ECA 0 


CCWOl 53 00B683 40 00 0001 CAW 00008880 


3880 OLT Error Messages 


REFERENCE 
NUMBER ERROR MESSAGES AND CONSOLE COMMUNICATIONS DIAGNOSTIC INFORMATION CE ACTION 


Some error occurred on a test CCW] Go to the cable swap procedure on 
chain which established error CARR 230. 

logging mode or the storage 
director was in forced logging 
mode. 


Go to the cable swap procedure on 
CARR 230. 


This error message is printed out 
in the Start 1/0 subroutine when 


Ending status not received from 
CCW chain printed with this 
message. Subsystem may have gone 
busy or not operational, which 
invalidates further testing. Look 
for messages to this effect 
following the reference number. 


This error message is printed out 
in the Start |/0 subroutine when 


Go to the cable swap procedure on 
CARR 230. 


Go to the cable swap procedure on 
CARR 230. 


This error message is printed out 


in the Start {/0 subroutine. When 


Go to the cable swap procedure on 
CARR 230. 


See reference number in this 
section and proceed, using 

diagnostic information and CE 
action. 


This is an example of the error 
message output whenever a status 
error occurs. 

This message includes: 


° Error message 
3880A OLT ID 


10 OLT Version/Level 

RTNOO1 Routine in OLT 

DEV/LN Device address 
against which, OLT 
was run 

REFNUM Provides index into 
error dictionary 

First Line Name of test 


An * on CCWO2 Failing CCW 
An * on RCVD Failing status 
CSW 


3880 OLT Error Messages 


PROG 105 


PROG 105 


Locations. 


Contents of This Section 


Front and Rear Views ....... 0... cc eee eee eee 10 
Power Stack Label .............. Bite tigen ee ees 15 
Regulator: +8: Volt: 20 5.s:h Mines Sole de SOE ae he eR ES oa 20 
Regulator Cards 1.0.0... . cc ee ee ee ee 23 
DC Bulk Power Supply .......... 0... cece ete eee 25 
Three Phase AC Bulk Supply ......... 0... ee ee eee 30 
Maintenance Power Supply-60 Hz .............--2 eee 35 
Maintenance Power Supply-50 Hz .............005-00% 40 
Primary Power Box-50 Hz (Except Japan} .............. 41 
Primary Power Box-60 Hz and 50 Hz Japan ............. 43 
AC Distribution/Control Board Power .............000. 45 
+5, -5, and +8.5 Vdc Cache Power ............-00008- 50 
SD Auxiliary Power 2.1... ee eet eee 55 
Central Power Control Board ........ 0.0.0 cc eee eee 60 
Device Interface Power Board ............ 00.0 e eee eee 65 
Power Switch Panel ............ 020 ee cee erent eee 71 
Gate Boards: 6650 hed aeiaw ee ee hones Gabino ees 75 
Circuit Card Connector Assignments ...............6-- 80 
Logic Board Pin Identification (20 Card Board) ........... 84 
Logic Board Pin Identification (22 Card Board) ........... 85 
CrossOVers’ occ sire gis 6 ete Wee le Re ee a Oe dS tees 90 


MD and Cable Connectors, Convenience Outlet, Frame and 
Gate Parts: cei 5 i i ee ss Ae a be Ses ae te 95 


Channel Interface and Control Interface Cable Connectors . 100 


Tailgate Cable Connector Pin Identification ............ 101 
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References to Other Sections 


See the CARR section for the checks, adjustments, removals 
and replacements of the diskette drive and its parts. 


See the PWR section for information on the operator and power 
switch panels. 


See the INST section for information on the channel interface 
and control interface cable connections. 


See the Maintenance Diagram Manual (MDM) for the gate board 
layout. 
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Contents 


Contents 


LOC 1 


LOC 1 


Front And Rear Views 


The front and rear storage control figure shows the location of 
specific parts. Each reference also indicates where more 
information can be found. 


The following is the numbering arrangement for specific areas in 
the storage control where xx is the unit in that area. 
Subsystem Storage 


PS-1 Power Switch, 
Power Switch Panel (1xx) 
1xx Power switch panel (See LOC 71) 
2xx Bulk power supplies 01B Gate 
3xx Maintenance power supply _ Subsystem Storage ; 


4xx Primary power box | 
5xx Operator panel : 
7xx Central power contro! (CPC) board OU Gate 
8xx Device interface board ib 


PS-2 B Gate 


Axx AC distribution/control board power (subsystem 
storage) 

Bxx Cache Power (subsystem storage) 

Cxx SD Auxiliary Power (subsystem storage) 


Subsystem 
oo Gate Diskette Drive 
(See CARR 

Power Stack Section) 
Label 
(See LOC 15f 
Regulator 
+5 V 
(See LOC 20) Cache Power 


Power Supply +5.0 V, and +8.5 V 
Fan : Bxx (See LOC 50) 
Power 
Supply 1 SD Auxiliary 
Regulator Cards Power 


+6 V,-1.5 V, 41.7 V and +5.0 V. 
+8.5 V,or 12 V, Cxx (See LOC 55) 
and 

Multilevel AC 


(See LOC 23) 


DC Bulk Power 
Supply 2xx 
(See LOC 25) || 


Distribution/Control 
Board Power . 

+1.7 V and +5.0 V 
Axx (See LOC 45) 
Maintenance Power 


Supply 3xx 
(See LOC 35,40) 


Gate Fan 


Primary Power Box 


4xx (See LOC 41, 43) 
Three-Phase AC 


Bulk Supply 2xx 


(See LOC 30) 
FRONT VIEW 
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INSIDE VIEW 


Power 
Supply 2 


Front And Rear Views LOC 10 


Note: If CP207 is installed on the bulk power panel, 

the -1.5 Vdc regulator is part of the multilevel regulator. 

When CP207 is not instalied the -1.5 Vdc regulator is 
Subsystem Storage on the A gate between GTB-3 and GTB-4 (see LOC 95). 


Diskette Drive 


Subsystem Storage 


(Cache) Array Boards 


(A2 Not used with 
epanded storage.) 


Host and Device Subsystem 
EPO Cable Connectors Storage Gate 
(See LOC 95) 01B Gate 01A Gate Subsystem Storage Power 


See LOC 75) Gat Switch 
se ies LOC 75) Subsystem Storage Mode 


Switch 
Port 1 
Port 2 (See PWR 26) 


Power Switch 
Panel (1xx) 
(See LOC 71} 


Maintenance 
Board 


(See LOC 75) 
Operator Panel 


(5xx) (See PWR 74) Four Channel Switch 


. oe Additional Feature (SD2) 
entral Power 


Control (CPC) 
Board (7xx) 
(See LOC 60) 


Not Used 


Four Channel Switch 


Device Interface Additional Feature (SD1) 


Power Board 


Storage 
8xx) 
ee LOC 65) Director 2 

(See LOC 75) 
Channel Interface Storage 
and Control Director 1 
Interface Cable (See LOC 75) 
Connectors 
(See LOC 95 & A Gate Fans 
INST 100) 

Safety Interlock 
ce Vde Switch (Hidden 

nee ur Under the Cable. 

Two Channel Accegs Panel) 
Switch Pair, (See LOC 95, 
Additional PWR 7 
ae Hinge End and PWR 76) 


of Gate 


(See LOC 95) 
REAR VIEW MD 


Connector 


(See LOC 95) 


Front And Rear Views LOC 10 


Power Stack Label Power Stack Label LOC 15 


The figure shows the following parts on the power stack label. 7 : Two or Four Channels (TCA) Four Channel Switch, Additional (FCA) 


.¢ § V regulator 


¢ 6 V and multilevel regulator cards 


One, Two or Four Channels 


* (C204 through C207 capacitors 


COMIN 0? O2COM 


¢ CP201, CP203 through CP210 circuit protectors 


¢ CR201 through CR212 rectifiers Ov sD2 


OS) 


increase 


¢ TB202 and TB203 terminal boards 


5V sDt 


Reg ®) 


Increase 


e §=Fan 


Multilevel Reg 
Multilevel Reg 


FRONT VIEW 
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Regulator +5 Volt 


The +5 V regulator contains the following parts: 
e. +5 V regulators 

- J1 connector 

e¢ PS1 thermal switch 

* 1B1 through TB5 terminal boards 


* Voltage adjustment potentiometers 


a J Connector 
es Pin Numbers 


7 Raised bar is 
at pin number 1 


PS1 Thermal! Switch 
(Manual reset) 


FRONT 
VIEW 
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+5 V Regulator 


CTT 


SD2 Voltage 
4) Co Adjustment 
Potentiometer 


Overvoltage ae ee wee 
Potentiometer 


increase 


(Factory adjust 9 voltage.) 


only) 


pace cae tt nt Sa Gs Voltage 
Adjustment 


Potentiometer 
(Turn counter- 
clockwise to 
increase 
voltage.) 


Regulator +5 Volt 


LOC 20 


Regulator ‘8 voit LOC 20 


Regulator Cards Regulator Cards LOC 23 


The figure shows the following regulator cards and their parts: : MULTILEVEL REGULATOR CARD 
~ -1.5 Vdc (see note 1), +8.5 Vdc or +12 Vdc, and 


e -1.5 V, +8.5 V of +12 V, and multilevel regulator card +3.0 Vdc (see note 2) 


¢ +6 V regulator card 


* J1, J2, J4, and J5 connectors 


be ce oe ee 


t 
! + + 
atl: 
* Voltage adjustment potentiometers pe eee awe 
160 ° o18 
SSS 130 0 015 
2S35 100 0 oe 
i ° 
° 
°o 


ogy na in 
ee ai ae 


Ko 


Notes: 


1. When CP207 is not installed, the -1.5 Vdc regulator is 
installed on the A gate between GTB-3 and GTB-4. 


+3.0 Vdc not used on this model. 


i 


J2 


Voltage Adjustment Potentiometers 
{Turn counterclockwise to | 
increase voltage.) - 
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DC Bulk Power Supply 


Power Supply 1, (2xx) 


‘The DC bulk power supply contains the following parts: 


3880 
MIM 


C204 and C207 capacitors 

CP201, and CP203 through CP2 10 circuit protectors 
CR201 through CR212 rectifiers 

Heat sink and rectifiers 


TB202 and TB203 terminal boards 


Rectifiers 
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CR201 
through 
CR206 


DC Bulk Power Supply 


Four Channel Switch, Additional (FCA) 


Eight Channels (FCA) 


- Two Channel or Two Channel Switch Pair, Additional 
(TCA) 

CR201 

CR202 

CR203 

CR204 

CR205 


One, two, or four channels a 


4, 


i, 


Yih 


Ml 


through 


“ . 
’ Terminal CP201 CP210 


Number 1 


Terminal 
Number 1 
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DC Bulk Power Supply 


LOC 25 


LOC 25 


Three Phase AC Bulk Supply Three Phase AC Bulk Supply LOC 30 


The three-phase AC bulk supply contains the following parts: 
 €201 through C203 capacitors 
¢ 1201 through T203 transformers 


¢ TB201 terminal board 


Three-Phase AC 
Bulk Supply 


Terminal 
Number1 
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Maintenance Power Supply — 60 Hz 


Power Supply 1, (3xx) 


‘The maintenance power supply — 60 Hz contains the following 


parts: 

¢ 301 through C304 capacitors 

¢ (CP301 through CP304 circuit protectors 
e CR301 through CR303 rectifiers 

e¢ 1301 transformer 

e T301TB terminal board 

e¢ 1B301 terminal board 


¢ R301 through R303 resistors 


Maintenance Power Supply — 60 Hz 
CR303 (24 Vdc) 


C304 
sh T301 
' 0} 2 
Terminal 
Number 1 


T301TB 


Maintenance Power Panel 


CP304 
CP303 
CP302 
CP301 


TB301 


Terminal 
Number 1 
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Maintenance Power Supply — 60 Hz 


Maintenance Power Supply — 60 Hz 


LOC 35 


LOC 35 


Maintenance Power Supply — 50 HZ Maintenance Power Supply -50Hz LOC 40 


Power Supply 1, (3xx) 
‘The maintenance power supply contains the following parts: 


e €301 through C304 capacitors 


e CP301 through CP304 circuit protectors 


Heat Sink 


¢ CR301 through CR303 rectifiers 
and Rectifiers 


* 1301 transformer ; CR303 (24 Vdc) 
Maintenance Power Supply — 50 Hz 


¢ 1T301TB terminal board 


*  B301 terminal board yp 
e R301 through R303 resistors ~ 
¢ Heat sink and rectifiers 
CR302 (-5 V) 


Terminal 
Number 1 


T301TB 


Maintenance Power Panel 


CP304 
CP303 
CP302 
CP301 


TB301 ah 


Terminal 
Number 1 
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Maintenance Power Supply — 50 Hz LOC 40 


Primary Power Box — 50 HZ (Except Japan) 


Power Supply 1, (4xx) 

‘The primary power box contains the following parts: 
e (C401 and C402 capacitors 

CB401 circuit breaker 

CP401 through CP404 and CP406 circuit protectors 
CR401 rectifier 

Convenience outlet 

J401 connector 

K401, K402, and K404 relays 

S401 diskette drive AC switch 

T401 isolation transformer assembly 

T401TB terminal board 


TB401 and TB403 terminal boards. 


The figure also shows the wiring sides of relays K401, K402, 
and K404. 


Terminal 
Number 1 


N/C 
N/O 
Com 


Coil 


K404 Wiring Side 


881216 
15 Aug 


3880 
MIM 
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LOC 41 


Primary Power Box — 50 Hz (Except Japan) 


Primary Power Box 


Isolation Transformer 
Assembly (T401) 


= mae net 
a 
T401TB a ee CP401 
a C401 
ee 
—~—, 
i —e 
— — 
TB401 
a CP404 
aii =e 
Diode Assembly “Bags ts CR401 
K401-A (+) to K401-38 /. my ~~ 
K402-A (1) to K402-B ee ~s 
ANY Z CP402 ~ 
LE Qs 
Terminal : S401 . 
Number 1 ~> Zi @] 
CP406 yo CIM | 


a ~~ 


TB403 Convenience Outlet 
CB401 
Terminal 
Number 1 
N/O 
50 
(0) 
ce) N/C 
(eo) 
38 a 
Pe g Coil 


C402 
Com 


K401 and K402 
Wiring Sicte 
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Primary Power Box — 50 Hz (Except Japan) LOC 41 


Primary Power Box — 60 HZ and 50 HZ Japan 


Power Supply 1, (4xx) 


The primary power box contains the following parts: 


The figure also shows the wiring sides of relays K401, K402, 


~ 
and K404. ~ roe 
N/C 
~ 
N/O 
Convenience 
Com Outlet 
Coil 
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C401 capacitor Primary Power Box 


K 402 


CB401 circuit breaker 
Diode Assembly 
K401-X (+) to K401-Z 


CP401 through CP404 and CP406 circuit protectors 
K402-X (+) to K402-Z 


CR401 rectifier 


Isolation Transformer 
Assembly (T7401) 


a (@< : 
T401TB 
<a @ ay, : 


Convenience outlet 
Diode assembly 
J401 connector 


K401, K402, and K404 relays 


Terminal 


Number 1 | 2 
ee ee kane Od 


TB401 


$401 diskette drive ac switch 
T401 isolation transformer assembly 


T401TB terminal board 


CP401 


«401 
TB401 terminal board . 


K 404 Wiring Side 


N/O 


N/C 


Coil 


Com 


K401 and K402 Wiring Side 


Terminal 
Number 1 


Primary Power Box — 60 Hz And 50 Hz Japan 


C401 


J401 


Primary Power Box — 60 Hz And 50 Hz Japan 


CR401 


LOC 43 


LOC 43 


AC Distribution /Control Board Power 


Power Supply 2, AC Power 
Distribution / Control (Axx) 


Area Axx power assembly supplies + 1.7 Vdc and +5 Vdc to the 
subsystem storage board, 01B-A1, AC power to the B gate 
fans, and the bulk voltage to the Bxx regulators. 


The AC power distribution box contains the following parts: 


* Contactors KAO1, KAO2, and KAQO3 (KAQ2 and KAO3 may | 


not be present on machines with expanded storage) 
¢ Capacitors CA01, CA02, CA03 and CA04 
¢ Circuit Protectors CPAO1, CPAOQ2, CPAO3 and CPAO4 
* Regulator A20 
¢ Transformer TAO 1 
* Filters FAO1, FAQ2 and FAO3 


e ~=Heat sink and rectifier assemblies 


© Copyright IBM Corp. 1984, 1985 


FRONT VIEW 
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CRAO1 


CSAC Card 


230/240/ REG REG REG REG 
INEUT 200/208 400/415 B30 820 840 B10 FAN 


VOLTAGE Si $2 §3 S4 
a 220/380 JA0S JAO7 JAO9 
JAOG6 JAQ8 


JA03 JA04 


JAO1 __JAO2_ 


AC DIST/CNTL BOARD POWER (AXX) 


Oy ae ee) aw 2ug, BEG WEG TW 
cu PAE vay an ote FEA ETO GE & 


nigoc 


ooo 


CUO AOD 


WAY 


il TOP VIEW 


CO 


\ 


{PATE PEATE AGED tt 
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CRAQ3 


2) 
> 
=) 
N 


AC Distribution /Control Board Power LOC 45 


TOP VIEW OF 
BASE PLATE ASSEMBLY 


(Optional for 
machines with 
expanded 
storage) 


AC Distribution / Control Board Power LOC 


45 


+5, -5, and +8.5 Vdc Cache Power | +5, -5, and +8.5 Vdc Cache Power 


Power Supply 2, (Bxx) 


Subsystem Storage Power 
(Bxx) 


Machines Without Expanded Storage 


PS2 area Bxx power assembly contains up to four regulators 
named Reg-B 10, Reg-B20, Reg-B30, and Reg-B40. Each 
regulator supplies power for up to 8M bytes of subsystem 
storage installed in the B Gate (Boards 01B-B2 and 01B-A2). 


Each regulator supplies +5, -5, and +8.5 Vdc. The following ——o 
regulators are needed: 
Storage Supply . 
Size Installed 
8M bytes Reg-B30 
16M bytes Reg-B20 
32M bytes Reg-B40 and Reg B10 (See Note) 

REG-B10 
Machines With Expanded Storage . 
PS2 area Bxx power assembly contains up to two regulators 
named Reg-B20 and Reg-830. Reg-B30 supplies power for 

; <~_——____L_. 
8M or 16M bytes of subsystem storage. Reg-B20 supplies JBO5 
power for 32M, 48M, or 64M bytes of subsystem storage. SSS ; 
Each regulator supplies +5, -5, and +8.5 Vdc. The following ~ 
> (See Note) Reg B40 
| 4] Y c “Y io * ae g , *% 
may have 2 or 4 MB storage cards. By comparing , 32) 20°S Z 
storage card part numbers to the plug charts in the ? , s S 

MDM (R 30), storage type and size can be determined. e4 ff. o 
= d Fan 
FRONT VIEW 


regulators are needed: 
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Storage Supply 

Size Installed 
8M bytes Reg-B30 
16M bytes Reg-B30 


32M bytes Reg-B20 
48M bytes Reg-B20 
64M bytes Reg-B20 


PS2 area Bxx contains the following parts: 

* Regulators B10, B20, B30, and B40 (see note) 
*® Fan assembly 

* Connectors PB10 and PB11. 


Note: Reg B10 and Reg B40 are not used with 
Expanded Storage. Machines with Expanded Storage 


LOC 50 


LOC 50 


SD Auxiliary Power 


Power Supply 2, SD Auxiliary Power (Cxx) 


‘PS2 area Cxx power assembly supplies additional +5 Vdc and 
+1.7 Vdc to three cards (L2, M2, and N2) in 01A-B3 and 
01A-B4. The dc voltage levels are supplied by two dual level 
series regulators. The input power for each regulator comes 
from a common ferro transformer. 


The SD Auxiliary Power contains the following parts: 


* Capacitors CCO1, CCO2 and CCO3 


SD Aux Power (Cxx) 


* Transformer TCO1 


* Regulators C10 and C20 
* Connectors JCO1, JCO2, JCO3 and JCO4 


® Rectifiers CRCO1, CRCO2, and CRCO3 


3880 
MIM 


d 
MY) 


A 
i 
y 


{ 
x 

y 
Xx) 
x) 
a 
x) 
x 
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‘ 
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0 
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d 
; 
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ea 
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FRONT VIEW 
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TBCO1 


Y & 
JCO4 
i Reg C20 
Reg C10 
q——=- Fan 


SD Auxiliary Power 


Side View 
Reg C10 or C20 


SD Auxiliary Power 


LOC 55 


LOC 55 


Central Power Control Board Central Power Control Board LOC 60 


Power Supply 1, (7xx) 


The figure shows the following parts of the central power control 
(CPC) board: 


* €701 capacitor 
e  J701 through J709 connectors 


® Hold, pick, and +24 Vdc processing unit power up sequence 
indicators 


¢ CR701 through CR705 rectifiers 


* K701 through K704 relays Processing Unit 
Power Up 


Sequence Indicators 


e R701 through R705 resistors. 


Pick 
The figure also shows the wiring side of relays K701 through © CR702 


K704. 


24 Vdc Indicator 


K701 through K704 
Wiring Side 


Central Power 
Control Board 
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Device Interface Power Board &  A65 Device Interface Power Board LOC 65 


Power Supply 1, (8xx) 


The following parts of the device interface power board are 
shown in the figure. 


e«  J801 through J804 connectors 
* K801 through K811 relays 


* £801 through L804 and L806 through L810 relay 
indicators Z 


¢ Rt through R9 resistors . N/C oO! O 2 o3 0% 
Also shown is the wiring side of relays K801 through K811. N/O 08 Of Oo? 08 


Com Co” aku oO" O'? ' 


Coil on o4 


K801 through K809 
Wiring Side 


Coil 


K810 and K811 
Wiring Side 
(See Note) 


Device Interface 
Power Board 
(New Type) 


Note: Wires 5,7, 9, 11, 13, and 15 are common 
(Com) and wires 6, 8, 10, 12, 14, and 16 are 
normally open (N/O). 
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Power Switch Panel 


Power Supply 1, (1xx) 

The back side of the power switch panel is accessible from the 
rear of the O1A gate. The following parts are shown in the 
figure: 


e EC101, connector 


Power 
e J101 through J104, connectors DC Fowet Status 


System Switch ‘ 
. Indicators 
* $101, Storage Director 1 switch Maintenance WN Number 1 Pin 
Power 
¢ $102, Storage Director 2 switch are Switch mS 
Select 
¢ $103, DC Power switch Switch er SF | 


Device Power 


* $104, Maintenance Power switch Sequencing Ze 
Switch ~ ss 
* §105, Device Power Sequencing switch re 
Storage og O 


¢ $106, Power Select switch Director 1 
Storage S106 
e §110, Subsystem Storage Power switch Subsystem Director 2 


é Storage Power 
e §111, Port 1 Mode Switch Switch $110 


e §112, Port 2 Mode Switch Port 1 Mode 
Switch $111 
e Power Status indicators . Perko Mode 7 cM acces 
i eS 
Switch $112 Pin 


See PWR-26 for a front view and description. 


Switches 101 and 102 / Cee 1 
Terminal 
Positions \\ 
1 through 12 


Subsystem Storage 
Power Switch,, 
Power Sitch Panel 


Diskette Drive 
Q1B Gate 
Subsystem Storage 


REAR VIEW 
Switch 106 crease 
Host and Device 
EPO Cable Connectors 
Terminal 
Positions re B Gate 
Fans 


1 through 12 ( 1 
Pte - 


INSIDE VIEW 


REAR VIEW 
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Power Switch Panel 


Pin Side Shown 


LOC 


J101 and J102 J103 
Connector Connector 
Pin Numbers Pin Numbers 


J104 
Connector 
Pin Numbers 


NW 
© OW 


nN 


8 oOono- Ono 


ana © 


9 
°o 
0 


— 


Number 1 
in 


Power Switch Panel 


(oe ¢ Ma °° © 2 © a © °° 


©0008 8F8e8 a8 8 8 


LOC 


Gate Boards | | : | Gate Boards LOC 75 


There are two gates in the 3880 Models with subsystem 
storage: 01A and 01B. The O1A gate contains the following 
-boards. 
J CONNECTOR PIN LOCATIONS 
* 0Q1A-A1 Four Channel Switch, Additional for Storage 
Director 2 


rn | XOOO 
3 [o))C)(©) rin 12 


¢ 0Q1A-A2 Four Channel Switch, Additional for Storage 
Director 1 


* 01A-A3 Two Channel Switch Pair, Additional for Storage = 


Director 2 
4 Position 6 Position 9 Position 12 Position 
° O1A-A4 Two Channel Switch Pair, Additional for Storage Cannedtor Connector Connector Connector 
Director 1 ici 
¢ 01A-B1 Maintenance Board al 
ia CPCP Subsystem Storage 
<-——— Control! Power Distribution 


S 


® Q1A-B2 Not used (YC 550) 


¢ 0Q1A-B3 Storage Director 2 018 Gate 


Thermals (YC 900) 


e 01A-B4 Storage Director 1. 


TO le 


018 Gate 
Thermals (YC 900) 018 Subsystem 
Storage Gate 


Not Used 

B2 Board 

Subsystem Storage B1 Board 
(Cache) Array Therma! Switch 


S| 


The 01B gate contains the following boards: 


ISI 


01B-A1 = Subsystem Storage Control 


01B-A2 = Subsystem Storage Array (16-32M bytes on 


: P (Myxxx) (Manual Reset behind 
machines without Expanded Storage only) Tal | a aa ae ne 

Ol}: ; (YA 151) 
01B-B1 = Not Used 

Al Board y 
b 

01B-B2 = Subsystem Storage Array (O-16M bytes on = ee. tote: 
machines without Expanded Storage or 8-64M bytes on (Jyxxx) es ieee eA Gate 


machines with Expanded Storage). . A2 Board 


Subsystem Storage 


(Cache) Array Board B1 Maintenance Board 


Note: Refer to INTRO 10 in the ECM to convert card Card Side (Ey xxx) 


f : \ Jowo alot (Not used on machines 
location (Cyxxx) to LRM page. 3 838 eso © with expanded storage) Four Channel Switch 
AOL ©) NO) (Kyxxx) Additional SD2 (Ayxxx) 
= = ee <= — i we 


. LES oa : SEL i Not Used 


B3 Board 
Therma! Switch 
(YA 151) 


18506 1BJ07 
O 


Four Channel} Switch 
Additional SD1 (Byxxx) 


=;---—— B3 Board is Storage 


as 
SSS ‘ Director 2, Card Side (Gy xxx) 
a. } A3 Thermal 
= 


A3 Board is C 
Two-Channel Pair, SW Optional 


Additional for Storage (YA 151) 
Director 2, Card Side (Cy xxx} 


B4 Board is Storage 
Director 1, Card Side (Hy xxx) 


18310 1BJ11 


OTE] Jowo 
QQO{ JOOO 
EAL joa 


18514 1BJ15 
O 


A4 Board is 

Two-Channel Pair, 

Additional for Storage 
Director 1, Card Side (Dy xxx) 


% ee Ee, WOR, Gs AE, A a 


CPMP 

<-———— Subsystem Storage 
Power Distribution 
{YC 650) 


1BJ19 


110-4 M882 
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Circuit Card Connector Assignments Circuit Card Connector Assignments LOC 


The figure shows the location for a top-card connector end and a Card Contact Assignments 
board connector end on a circuit card and their ground pins. A 
circuit card can be one-wide, two-wide, or four-wide. (Viewed from bottom of card) (Viewed from bottom of card) 


1.5 Density Card 
A top-card connector (TCC) cable connector is shown. The TCC 
cable connector also plugs into the TCC end of the card at the 
W, X, Y, or Z position. For example: if a TCC cable connector is DO2 - 
plugged into the Y TCC end of the card, the D13 pin would 
connect with the Y13 pin. , 


BO2 DO02 BO2 
C02 
Wiring 
Side 


Component 


i Component 
i i WwW 
Circuit Card | Side iring 


Side Side 


goon00o000000 


ooooo0000000 


D13 B13 D13 B13 
B02 = oi 
x W22 > a D 
Top-Card Connector (TCC) eee moe a re igs 5 G02 jan Go2 
Cable Connector 24 04 04 04 . 
G5 05 05 fs HO2 
06 SS 06 06 og 
07 > ar, 07 eae 
08 Tay 08 08 oo 
os a 09 09 | fs 
10 10 10 
"1 IG Top-Card Board 1 1 — 
12 N Connector Connector 12 12 
W13 ‘End End / 013 613 Po2 Mo2 P02 Co <—— M02 


nogogoooo00nd 


ooo0oo00000000 


~+—. S02 U02 <t—— S02 


Oog9000o00000 


gqooooo000000 


YO2 MO2 


Ground Pins 


x02 W02 —_= > JO2 >} G02 : 
U02 
X13 J13 G13 
z [| 
j e 


Four-Wide Card Four-Wide Card 
Ww23 -W04 
Ww27. —-Wo8 
w12 — 
a a4 p02—>{5 p]<— B02 zag <— B02 
X23. X04 713 a A q | 
X27 X08 Conponent oO Wiring Component QO Wiring 
X31 X12 Side s s Sr Side Side 8 : — Side 
OO 
Y23. -Y04 O90 : | 
Y27 YO8 D1i3—rj0 Of+— B13 D13 S| <+— B13 
Y31 Y12 a = 
223 204 JO2 A B +— G02 
227 Z08 BH | 
231-212 Bq One-Wide Card 
3 QO 
HE 
a6 Ground Pins 
: pos 
Jos 
Two-Wide Card ioe 
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Logic Board Pin Identification (20 Card Board) : | Logic Board Pin Identification LOC 84 


The figure shows examples of pins located on !/O sockets, rows 
1 and 6, a four wide card socket, and 1.5 density sockets 


located in positions: M2, N2, P2, and Q2. : F 3 
Pp 20-Card Logic Board, Pin Side 


An example of a cable connector is also shown. 


T1611 


OCB JDCB jpcBp {dD B {D B DB D 8B Oo 8B DB Pin Letter 


eeeeeoeceeeee 8 @eeeeoeveaeoeo eee 0 
@oee8e8020@0868808060 


R Q | P N M L K J H G F E D C B A ee Socket 


eeeoeeseoeoe ees eeeeeveene 08080 eeeeoceedoeeo © | 


@eeeeoeooao4aoaneoecded eeeaeeeeve0edeee © eeeeoeoeveve00e8 eeevecnsccsece | 


14 
a | v0 Socket 


Vv 3 D09 


Four-Wide 
Card 
e 8 eee Socket 
ee ese 
e @ eee 
ie e eee 
e e@ ece 
Cn eee 
e e eee 
Cable Connector ee eee 
ie e ece 
ee eeo 
e @ eee 
e 68 eee 
o2,¢ 9 o «68 e 8 e 8 ee e@ @}02 
03; ¢@ © es e ee e © e 8 e @103 
os, @ e e he Cn ee a | e e104 
osie e e @ e.)6h6©°@ e.h6° e e @ «705 
Bole « [e's |e « Ie se dele hors 
os{fe e e @ e.hUe e..° e °e 7; e@ @ | 06 
ogje e e. 6° ehUe e® @ e (8 6 e@(f09 
10j @ e@ e ¢@ e @ e 68 e )6h6©°8 » oo | 10 
tie e e °® ehU°¢ e @ ee eo of tt 
{2} 0 e e.j6€.¢ Cr e.hU6°8 a @ ef t2 
3ie e ehU.e ee e.U°8 eh. e@ 7413 
02 
04 n Mw 
Ma EDCBAEDCBAID B D B D B DCB JDCB JDCB JDCB ID B D B D 8 {0 8B D0 B D0 8B D 8B D 8B DCBAID B D B Pin Letter 
Logic Board V6B04 Iv [ult |S |R JQ ||P |[N [MTL [TK [J J[H IG JF JE TD/I|C | BIA Card Socket 


C 6 E04 
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Logic Board Pin Identification (22 Card Board) 


The figure shows examples of pins located on 1/O sockets, rows 
1 and 6, and on a four wide card socket. 


An example of a cable connector is also shown. 


Cable Connector 


Logic Board 
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Logic Board Pin Identification 


22-Card Logic Board, Pin Side 


T 1 BOG 
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Logic Board Pin Identification 


LOC 85 


Card Socket 
Pin Letter 
1/0 Socket 


Four-Wide 
Card 
Socket 


1/0 Socket 


Pin Letter 
Card Socket 


LOC 85 


Crossovers 


The Maintenance Diagram Manual (MDM) contains a complete 
set of diagrams showing the boards and top-card connectors for 
‘the 3880. 

In the example shown, the storage director board is used. The 
crossovers can be recognized by the heavy lines and the 
crossover name inside the box. 

The crossover name is a combination of the following: 

1. Top-card connector identification W, X, Y, or Z 

2. The card sockets on the gate board, A through X. 
CAUTION 

When disconnecting or reconnecting top-card connectors, 


always pull or push the connector straight out or in to 
prevent breaking the logic card shroud. 


i i SS cc i Sc Sc Si a 
i OO Oc i i i Si 


Cr OS Se i Oe cr i 
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Crossovers 


LOC 90 


LOC 90 


MD and Cable Connectors, Convenience Outlet, Frame, and Gate Parts 


Connectors, Convenience Outlet, Frame, 
and Gate Parts 


The figure shows the following parts: 


* 81 board and B3 board thermal switches 


{Movable) 
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Channel Interface and Control Interface 
Cable Connectors 


STORAGE 
DIRECTOR | 


Storage Control 


STORAGE 
DIRECTOR 2 


Aji and B1 Board 
Thermal Switches 


J501 


through (Manual Reset behind the 
* Di through D8 device cable connectors crL-I om " cTL- | J505 Power Switch Panel) 
— tS (Behind 
°* O1A-gate BUS IN |BUS IN Operator 
TAG IN [TAG IN ; 
* 01A-GTB1, GTB2, GTB3, and GTB4 gate terminal boards CHL-I CHL-I : 01A-Gate 
CHANNEL A {BUS OUT {BUS OUT | CHANNEL A oe le 
e 01B-gate i, 
» ©1B-CPCP and CPMP gate terminal boards 
GTB! 
* 1 through H8 host cable connectors 
: CHANNEL B CHANNEL B 
* Channel interface cable connectors 
B3 Board 
* Control interface cable connectors ——— Ss Thermal Switch 
BUS IN {BUS IN Tailgate viewed from 
_* Convenience outlet TAG IN TAG IN inside the machine. ——— 
CHL-1 CHL-|I A3 Thermal 
* Device, host, and remote cable connectors CHANNEL C |BUS OUT }BUS OUT | CHANNEL C GTB3 SW Optional 
; ; TAG OUT .}TAG OUT 
¢ Maintenance device (MD) connector Se eh aS 
BUS IN BUS IN 
* R1-R4 remote enable/disable switch connectors TAG IN GTB4 
CHL-| CHL-I 
e Safety interlock switch. CHANNEL D {BUS OUT [BUS OUT CHANNEL D 
VIEW 
ani H dR eauviecs , TAG QUT |TAG OUT ns re 
' ’ m onnector Vie 
evice, host, an emote Cable hide wees Safty Hinge End mages 
MODEL 21: Interlock of Gate Plate 
(Tailgate viewed from inside the machine) Switch 
Se (Hidden under edad 
Wiring Stabilizing 
Side STORAGE STORAGE ae oe Access Foot 
DIRECTOR 1 DIRECTOR 2 anel) 
(See PWR-76) 
NOT USEDINOT USED 
CTL-| CTL-| 
BUS/TAG |BUS/TAG | 
c an 
#-——- Remote 
(s TAG IN [TAG IN Enable/Disable 
Switch Cable 
[ MODEL 23 Connectors 
MD 
Housing (Tailgate viewed from inside the machine) Connector 7-7 Host Cable 
(Fixed) | | [ ag Connectors 


Convenience ——.~-—>y- GO 
Outlet 


Device Cable 
Connectors 
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MD and Cable Conn., Conv. Outlet, Frame, and Gate Parts 


NID and Cable Conn., Conv. Outlet, Frame, and Gate Parts 


LOC 95 


Channel Interface and Control Interface Cable Connectors Channel and Control Int. Cable Conn. LOC 100 


The figure shows how to locate a cable connector for the 
channel and control interfaces using the following identifiers. 


« Frame 

¢ Tailgate 
e Column 

e Row 

* Sockets. 


See the example J to locate O1T-A1KD. 


Channel Interface and Control Interface 
Cable Connectors 


Model 23 
STORAGE STORAGE 
DIRECTOR 2 DIRECTOR 1 


NOT USED|NOT USED 
CTL-I 

BUS/TAG |BUS/TAG 
BUS IN |BUS IN 
TAG IN [TAG IN 


Model 21 
STORAGE STORAGE 
DIRECTOR 2 DIRECTOR 1 
Row 


CTL-I 


CTL-I CTL-I 


ao > 


BUS IN 
TAG IN [TAG IN 


CHL~| 
BUS OUT |BUS OUT JE CHANNEL A 


CHANNEL A 


TAG OUT [TAG OUT j|F 
BUS IN [BUS IN 
TAG IN |TAG IN 


BUS OUT {BUS OUT | J CHANNEL B 3880 Storage Control 
TAG OUT | TAG OUT |K 


CHL-|I 
CHANNEL B 


COLUMN——» A2 Al 


CABLE SOCKET J 0 CABLE SOCKET D 


Frame|Tailgate|Column|Row| Socket 


L 


By exanece 
T ai | kK] oo 


Tailgate viewed from outside the machine. 
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_ Tailgate Cable Connector Pin Identification 


Tailgate Cable Connectors 


‘The figure shows pin identification for the following: 


Light gray serpent connector block 


Dark gray serpent connector block 


Control unit cable connectors . 


The letters and numbers used for pin identification are molded 
on the connectors. 
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LOC 101 


Tailgate Cable Connector Pin Identification 


Panel Mount Storage Control 


Serpent Connector Blocks 


Control Unit 
Cable Connector 


a 
; 
SEES SSS aD ee AES 


\[caiarrerrins 


; ? 8 9 10 tt 17 13 


{a 5 6 Ot 
a 


D J 
Light Gray 
Serpent 
Connector 
Block Channel and Device 
Cable Connector Side 
/ 
/ 
/ 


Control Unit Cable Connectors 


Ribbon 
/ Cable 
/ a 
/ XX Control U 


OT 


8 


Dark Gray 
Serpent 
Connector 
Block 


Viewed From Inside the Machine 
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Tailgate Cable Connector Pin Identification 
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References to Other Sections 


See the LOC section for information on regulators and regulator 
cards, bulk power supply assembly, three-phase bulk supply, 
maintenance power supply, and primary power supply. 
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Introduction Introduction PVR 17 
The 3880 power circuits and assemblies are divided into four 1. Press the Device Power Sequencing switch (power switch 3. Reset any tripped circuit breakers or circuit protectors. 
major groups: PRIMARY POWER panel) to the disabied position. 
4. Turn the Power Select switch (power switch panel) to the 
* Primary Power 01A-Gate|Maintenance Logic Supply Subsystem 2. Turn the Power Select switch (power switch panei) to the Local position. 
* Logic Power (PS1) (PS1) Storage Local position. 
¢ Maintenance Power 3 Phase Bulk Power (PS2) 5. Press the DC Power System switch (power switch panel) to 
¢ Subsystem Storage Power (PS2). 3. Press the DC Power System switch (power switch panel) to the On position. 


Primary Power 


Regulators 


the Off position. 


01A-A3, A4, B3, B4 Board (STORAGE 


6. Press the Subsystem Storage Power switch (power switch 
panel) to the On position. 


O1A-B1 ala abana alan padlgieialad 
Input voltage for the 3880 power control system is Board Regulators DIRECTOR 1 or STORAGE DIRECTOR 2 ONLY) ‘ : 
200/208/220/240 Vac at 60 Hz or 200/220/380/400/415 and Cards Scoping Information 
Vac at 50 Hz. Output from the primary power box is +24 Vdc Diskette 018-Gate 1. Press the Device Power Sequencing switch (power switch 
control voltage, which is supplied to the power controls. Drive panel) to the disabled position. Warning: Use an oscilloscope (X 10 probe) to measure the 
Logic 014-B3/B4 DIF/VTL levels. Do not use a volt-ohmmeter. 
AC input voltage is distributed through the primary power box to Boards 2. Turn the Power Select switch (power switch panel) to the 
the diskette drive, O1A-gate blowers, maintenance power Local position: eg a a ea GFE wh Sw a ee 
supply, and logic power supplies. 
Power Off Procedure to Remove or 3. Turn the Storage Director Power SD1 or SD2 switch (power swe ee 


Logic Power (PS1) 


The logic power supply includes: 


¢  Three-phase bulk supply 
* DC bulk supply 
* Regulators and cards. 


The logic power supply (PS1) distributes power to 01A-B3 
(SD2) and 01A-B4 (SD 1) boards (except L2, M2, and N2 cards 
which have their power supplied by PS2 Area Cxx). 


Power to each of the two storage directors can be separately 
controlled by switches on the power switch panel. 


The logic power supply output voltages are: +5 Vdc, +1.5 Vdc, 


-5 Vdc, +6 Vde, and +8.5 Vdc or +12 Vdc. 


Maintenance Power 


The maintenance power supply (PSM) is used to power the 
maintenance board (01A-B1) and the diskette drive logic. The 
maintenance power supply outputs are: +5 Vdc, +24 Vdc, and 
-5 Vdc. 


Subsystem Storage Power (PS2) 


The subsystem storage power supplies power for the storage 
arrays (+8.5 Vdc, +5 Vde and -5 Vdc) and the storage control 
board (+5 Vdc and +1.7 Vdc) on the 01B gate. It also supplies 
additional power (+5 Vdc and +1.7 Vdc) to SD1 and SD2 (L2, 
M2, and N2 cards). AC power is also supplied for the 01B gate 
fans and the subsystem storage power supply fans. 


The +5 Vdc and the + 1.7 Vdc to SD1 and SD2 locations (L2, 
M2, and N2) are powered up along with the other SD power. 


Exchange Logic Cards 


CAUTION 

The Power Check indicator (operator panel) must be off 
(see ‘Resetting The Subsystem Power Check Indicator’ on 
this page). : 


01A-B1 Board (Maintenance Board) 


CAUTION 

This action also removes power from both storage 
directors and subsystem storage. Ensure that both 
storage directors can be taken offline. 


1. Press the Device Power Sequencing switch (power switch 
panel) to the disabled position. 


2. Turn the Power Select switch (power switch panel) to the 
Local position. 


3. Press the Subsystem Power switch (operator panel) to the 
Off position. 


01A-A3, A4, B3, B4 Boards (Storage Directors 
1 and 2) 


Warning: To prevent damage to the power supply, always use 


the DC Power System switch (power switch panel) when 
removing dc power from both storage directors at the same 
time. 


switch panel) to the Off position. 


07B-A1, A2, B2 Boards (Subsystem Storage) 


A 


Turn the Power Select switch (power switch panel) to the 
Local position. 


Press the Subsystem Storage Power switch (power switch 
panel) to the Off position. 


Resetting the Subsystem Power Check 
Indicator (Operator Panel} 


- Note: 


The foliowing procedure assumes both storage 
directors and subsystem storage are offline. On the 
3880 models with Subsystem Storage the Power Check 
Indicator may be set by either a PS1 power failure or a 
PS2 power failure. 


Press the Device Power Sequencing switch (power switch 
panel) to the disable position. 


Press the Subsystem Power switch (operator panel) to the 
Off position. 


Use the INDEX and OPER sections in the Maintenance Support 
Manual {MSM) to aid in locating high-level circuit diagrams and 
descriptions of machine functions. : 


Use the LGND section in the Maintenance Information Manual 
(MIM) for a description of the symbols used in the MIM circuit 
diagrams. Use the GLOS section in the MIM for a definition of 
technical terms and for descriptions of abbreviations. 


Card Contact Assignment 


Pin Side of Board 
1.5 Density Card 


Pin Side of Board Card Crossovers 
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Introduction 


Introduction (Continued) | | Introduction (Cont. PVR 18 


Card Replacement Power on Procedures 


‘01A-B81 Board (Maintenance Board) 


Note: This procedure also powers on the storage 
director boards. 


1. Turn the Power Select switch (power switch panel) to the 
Remote position. 


2. Press the Subsystem Power switch (operator panel) to the 
‘On position. 


3. Press the Device Power Sequencing switch (power switch 
panel) to the Enable position. 


014-A3, A4, B3, B4 Boards (Storage Directors 
1 and 2) 


1. Press the DC Power System switch (power switch panel) to 
the On position. 


2. Turn the Power Select switch (power switch panel) to the 
Remote position. 


3. Press the Device Power Sequencing switch (power switch 
panel) to the Enable position. 


01A-A3, A4, B3, B4 Boards (Storage Director 1 
or Storage Director 2 Only) 


1. Turn the Storage Director Power SD1 or SD2 switch (power 
switch panel) to the Normal position. 


2. Turn the Power Select switch (power switch panel) to the 
Remote position. 


3. Press the Device Power Sequencing switch (power switch 
panel) to the Enable position. 


01B-A1, A2, B2 Boards (Subsystem Storage) 


1. Press the Subsystem Storage Power switch (power switch 
panel) to the On position. 


2. Turn the Power Select switch (power switch panel) to the 
Remote position. 


3. Press the Device Power Sequencing switch (power switch 
panel) to the Enable position. 
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Introduction (Continued) 


Introduction to Parts Numbering System 


The following part numbering system shows specific storage 
control power areas where xx is the unit number within that 
area. 


PS1 


1xx Power switch panel 

2xx Bulk power supplies 

3xx Maintenance power supply 

4xx Primary power box 

5xx Operator panel 

7xx Central power control (CPC) board 
8xx Device interface board 


PS2 


Axx AC Distribution/Control Board Power (Subsystem 
Storage) 

Bxx Cache Power 

Cxx SD Auxiliary Power (Subsystem storage) 


Note: This figure is for reference only. See the LOC 
section for detailed locations. 


Regulator 


Regulator Cards 


PST ¥ DC Bulk 
Power Supply 
Assembly 2xx a 


Three-Phase | ge 


Bulk Power 
Supply 2xx 
(See YA131) 


2 


FRONT VI 
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Operator 
Panel 5xx 


Central Power 
Conirol Board 
7XX 


Device Interface 
Power Board 8xx 


Channel! Interface 
and Control Interface 
Cable Connectors 


-1.5 Vde Regulator 
(Between GTB-3 and GTB-4) 


Diskette Drive 


SD Auxiliary Power 
Cxx (See YC800-YC850) 


Cache Power 
Bxx (See YC600-YC760) PS2 


AC Dist/Contro! Board Power 
Axx (See YC200-YC560) 


Primary Power 
Box 4xx 
(See YA111) 


Maintenance 
Power Supply 
(PSM Supply) 
3xXx 

(See YA121) 


EW 
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Ye 
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REAR VIEW 


De DD, 


Ae 


Power Switch Panel 
1xx 


Maintenance 
Board 


Four Channel Switch 
Additional SD2 


Unused 


Four Channel Switch 
Additional SD1 


Storage Director 2 
(SD2) GYxxx 


Two-Channel Switch 

Pair, Additional CYxxxSD2 
Storage Director 1 

(SD1) HYxxx 


Two-Channel Switch 
Pair, Additional DYxxxSD1 


Gate Fan Assembly 


Introduction (Cont.) 


Introduction (Cont.) 


PWR 20 


PWR 20 


Power Control Summary 


Circuit Objective 
‘This page makes reference to PWR 23 and PWR 24. 


The power control circuits control voltage sequencing and 
distribution to the 3880. 


Circuit Theory 


Primary Power Control 


Overall power to the complete machine is controlled by the main 
circuit breaker, CB401 Ji. 


DANGER 

Circuit breaker CB401 must be turned off when 
maintenance is performed on the primary power circuits 
or hardware. 


Ce OS | 


Circuit protector CP402 2 | protects the primary winding of 
isolation transformer T401 (60Hz), which supplies power for the 
convenience outlet 9 | and the +24 Vdc control voltage power 


supply Gj. 


The +24 Vdc control voltage power supply is on unless circuit 
protectors CP401, CP402, or circuit breaker CB401 are tripped. 
The +24 Vdc power is used to start and maintain power to the 
remaining 3880 circuits. 


The Power Sequence Complete indicator on the operator panel 
turns on after all devices attached to the 3880 are on. 


The 3880 is powered on by one of the following actions: 


* In remote mode (while the Power Select switch EZJ EE is 
in the Remote position), power can be turned on from either 
the host system or the 3880 operator panel. 


¢ In local mode under CE contro! (while the Power Select 
switch is in the Local position), the 3880 can be powered 
on only from the power switch panel located under the 
covers and above the logic gate (see PWR 26). 


Power control at the operator panel is independent of the Power 
Select switch position (remote or local) see PWR 17. 


Unit Emergency 


The Unit Emergency switch 10 | 13 | located on the operator 
panel, is used to power off the 3880 in case of an emergency. 
When the Unit Emergency (UE) switch is set to the Disable 
position, relay K404 Ed is deactivated, removing power from 
the outlet J. This switch is a safety measure to ensure power 
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removal from any device connected to the convenience outlet 
and all power supplies except the +24 Vdc power supply. 


If the machines are in a dual frame configuration, setting one 
Unit Emergency switch off removes power from both of the 
subsystems. 


Primary Power Indicators 


The Power On indicator [J on the operator panel comes on 
when power on is started fram any source. Primary power 
control makes ac power available to the remaining 3880 circuits 
by picking relay K401 EJ, which is indicated by the Power-On 
indicator on the operator panel. Activating K401 also activates 
the maintenance power supply f@ shown by the Maintenance or 
PSM indicator 8 | on the power switch panel. The maintenance 
power supply is the only supply with an indicator, and it supplies 
logic voltage for the power sequencer and monitor control and 
sense circuits and the diskette drive. Loss of any other voltage 
is sensed by the power sequencer and monitor circuits and 
indicated by turning the Power Check indicator 20) on. 


Power Sequencer And Monitor 


When maintenance power is on, the power sequencer and 
monitor control card [J turns on the power supply PS1 [J and 
SD1 and SD2 auxiliary power (PS2 area Cxx), by picking relay 
K402 445 PS1 power is turned on in three logic-power 
sequence steps. 


Of f 
A 
Step 1 
Logic 
Power 
Sequence 
Steps 
Step 2 
Step 3 
We 
On 


Each step is checked, and if correct, the next logic power 
sequence step is performed. When the +6 Vdc power is on, the 
storage director power indicators 5 | located on the power 
switch panel are on. ; 


After PS1 logic power has been sequenced on, the storage 
director auxiliary power (PS2 area Cxx) will power up. If a failure 
occurs in either SD1 auxiliary power or SD2 auxiliary power, the 
storage director associated with the failure will remain powered 
up, however, it will be unusable because the Power On Reset 
(POR) to that storage director is now active. If a failure occurs in 
both SD1 and SD2 auxiliary power, both storage directors will 
sequence down. 


881216 A15621 A21802 ae 
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Switches 101 and 102 [], which are SD1 and SD2 switches on 
the power switch panel, are used to remove dc power from one 
storage director without affecting the other storage director. If 
both switches 101 and 102 are turned off, the power 
sequencer and monitor senses the condition and powers off PS1 

. When one of these switches is used to remove power from 
the storage director, the power sequencer and monitor senses 
the switch, and causes a power on reset (POR) to the correct 
board, and inhibits the power failure sensors with a service mask 
signal to prevent wrong error conditions. See PWR 39 for 
additional information concerning the power sequencer and 
monitor functions. 


Any failure occurring in the primary power function can be 
isolated to a small area of the 3880 by observing the LED 
indicators. 


Subsystem Storage Physical Description 


A power sequence and monitor card (PSM), power distribution, 
sense and control cables, and PS2, made up of three power 
assemblies, (PS2 areas Axx, Bxx, and Cxx) are added to the 
base power system. These additional power assemblies make 
up the Subsystem Storage Power System. 


PS2 Area Axx power assembly is the ac power distribution 
section and also supplies +1.7 Vdc and +5 Vdc power to the 
subsystem storage control board (01B-A1). 


For Machines Without Expanded Storage 


PS2 area Bxx power assembly contains up to four regulators 
(Reg B10, Reg B20, Reg B30, and Reg B40). Each regulator 
supplies power for up to 8M bytes of subsystem storage 
installed in the B gate (01B-B2 and 01B-A2 boards). For a 
subsystem storage with 8M bytes of storage, one regulator is 
installed. For a subsystem storage with 16M bytes of storage, 
two regulators are installed. For a subsystem storage with 32M 
bytes of storage, four regulators are installed. The sequential 
order of installing the four regulators is Reg B30 for 8M bytes, 
Reg B20 for 16M bytes, Reg B40 and Reg B10 for 32M bytes 
of storage. 


For Machines With Expanded Storage 


PS2 Area Bxx power assembly contains two regulators. For a 
subsystem storage with 8M bytes or 16M bytes of storage, Reg 
B30 is installed. For a subsystem storage with 32M, 48M, or 
64M bytes of storage, Reg B20 is installed. 


PS2 area Cxx supplies power to the L2, M2, and N2 cards in the 
storage directors. PS2 area Cxx supplies additional +1.7 Vdc 
and +5 Vdc to each storage director and powers up and down 
with the PS1 power. 


The subsystem storage power system has three power 
contactors: KAQ1, KAQ2, and KAO3. They are controlled by 
the subsystem storage PSM card. KAOQ2 and KAQ3 are picked 
when the 3880 maintenance power supply powers up and 
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remain picked (except for some PS2 area Bxx failures) until the 
3880 maintenance power supply powers off. A power failure in 
Reg B30 or Reg B20 causes KAQO3 to drop but ac power is 
supplied to Ray BAO and Reg B10 through KAO2. A power 
failure in Reg B40 or Reg B10 causes KAO2 to drop but ac 
power is supplied to Reg B30 and Reg B20 through KAO3. 
Contactor KAO1 controls power to PS2 Area Axx, KAO2, and 
KAO3. Power failures can be isolated by using the MD. 


Power Control Summary 


Note: On machines with expanded storage, KAQ2 and 
KAO3 may not be present. A failure on Reg B20 or Reg 
B30 will cause KAO1 to drop. 


PS2 area Cxx receives ac power from K402 which is part of 
PS1. K402 is controlled by the PS1 PSM card. 


The power on position of the subsystem power switch is active 
only in the remote mode, while the power off position is active 
in both the local and remote modes. The subsystem storage 
power can be turned on with the 3880 (remote mode only) by 
turning the subsystem power switch to the power_on position. 


The subsystem storage and 3880 power can also be turned on 
remotely by a host processor through the power control 
interface (remote mode only). 


In local mode, power is turned on by powering up maintenance 
power. PS2 area Axx and area Bxx power can be turned on or 

off in local mode by using the Subsystem Storage power switch 
if maintenance power is on. 
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Power Control Summary 


Power Control Summary Diagram 
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Power Control Summary Diagram 
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Notes: YAI6I 


1. 3880 machines installed in dual frame configuration have 
their Unit Emergency switches connected in series. 


2. CP406 auxiliary contacts are installed on all 50 Hz 
machines except those for Japan. 


Convenience Outlet 


3. On machines with expanded storage, KAO2 and KAO3 may Power On 


not be installed. 
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Power Control Summary Diagram 


Power-On Sequence | Power-On Sequence 
Notes: 
-1. If in remote mode, a power-on select can come from the 2. KAO2 and KAO3 may not be present on machines with 

system or operator panel switches. If in local mode, a expanded storage. 

power-on select can come only from the power switch 

panel. 
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Storage Director Power LED See PWR-27 
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Pick Relay KAO1 YC200 Pd 


< 
OQ 
nN 
i 


17 


, +1.7, Control Board 
#8.5 Vde +5 Vde, Storage BD |Vccen’ voray Ed 


3880 ley. menue, PN 6315677 881143 881216 A15621 A21802 
MIM Seq AS0001 |8 of 44 13 Jan84 | 15 Aug 84 | 01 Aprss | 17 Jun 85 


é 
< 
a 
a 
<< 
ag 
38 


© Copyright IBM Corp. 1984, 1985 Power-On Sequence 


PWR 24 


PWR 24 


PWR 25 


This page intentionally left blank 


3880 eneene PN 6315677 || 881143 881216 A15621 A21802 fw 
MIM Seq AS0001 {9 of 44 13 Jan84 | 15Aug84 | 01 Apr85 | 17 Jun 85 


© Copyright IBM Corp. 1984, 1985 P W R 2 5 


Power Switch Panel 


Note: The Power On Status Maintenance indicator is 


the same as the PSM indicator on an old style panel. 
The circuits for these switches are located on Logic 
pages YA137 and YA181. 


Power Switch Panel and Subsystem Storage Power 


Power On Status 
SD1 SD2 Maintenance 


OO ® 


(See Note) 


Caution: 
See MIM Power 17 for card 


removal /replacement procedure. 


Power Select 


DC Power |{ Maintenance Device Power 
System Power Sequencing 
On On Enable 

off Disable 


Power Up or Down is Inhibited By a Power Check 


To Reset: 

Press the Device Power Sequence Switch to the Disable Position. 
Press operator panel Subsystem Power switch to Off. 

Reset all tripped CBs and CPs. 

Turn Power Select Switch to Local. 

Press DC Power System Switch to On. 

Press Subsystem Storage Power Switch to On. 
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Storage Director Power 


$01 
Normal 


Phys (1D 


Power Switch Panel PWR 26 


Subsystem Storage 


Mode 


Port 1 ' Port2 


Diagnostic 


Normal 


Power Switch Panel PWR 26 


Power Switch Panel (Continued) 


Introduction 

‘The 3880 power is divided into four functional areas: 
* Primary Power 

* Logic Power (PS 1) 

* Maintenance Power 

e Subsystem Power (PS 2). 


The power switch panel controls these areas for maintenance 
purposes. 


The power switch panel has the following controls and 
indicators: 


¢ Power Select switch 

¢ Device Power Sequencing switch 
¢ Maintenance Power switch 

¢ Power On Status indicators 


¢ DC Power switches. 


Power Select Switch or Local/Remote 
Switch ($106) 


In the Remote position, the 3880 power-on sequence is 
controlled by either the system or the Subsystem Power On/Off 
switch on the 3880 operator panel. In the Local position, the 
3880 power is turned on by the Maintenance Power switch on 
the power switch panel and is turned off by the Subsystem 
Power On/Off switch on the operator panel. The Local position 
prevents the system power-on sequence and the Subsystem 
Power On/Off switch (on the operator panel) from turning on 
3880 power during maintenance. 


Device Power Sequencing Switch 


The Device Power Sequencing switch controls power-on 
sequencing to the devices attached to the 3880. In the Enable 
position, devices attached to the 3880 storage directors are 
turned on and off by the system power on/off sequence. 


In the Disable position, the present power status of the devices 
attached to the 3880 is maintained. If the devices are on, the 

system cannot turn them off; if the devices are off, the system 
cannot turn them on. 
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Maintenance Power Switch 


The Maintenance Power switch (S104) turns power on to the 
3880 and lights the Power On indicator on the operator panel. 
This switch is enabled by turning the Power Select switch to the 
Local position. 


Power On Status Indicators 


The Power On Status indicators give a visual indication of 3880 
power. 


SD1 Indicator 


Power On Status indicator SD1 (storage director 1) lights when 
all voltages are present on storage director 1. 


SD2 Indicator 


Power On Status indicator SD2 (storage director 2) lights when 
all voltages are present on storage director 2. 


Maintenance (PSM) Indicator 


The Maintenance (PSM) indicator lights when +5 Vdc power to 
the maintenance board (01A-B1) is on. The +5 Vdc is needed 
to generate the power symptom codes. 


Subsystem Storage Power Indicator 


This indicator is on when all voltages are present for the 
subsystem storage array. 


DC Power Switches 


DC Power System Switch 


The Power System switch (S103), with the Power Select ‘switch 
(S106) in the Local position, controls DC power to all the boards 
on the O1A gate except the B1 and B2. This switch is used 
when it is necessary to remove dc power from both storage 
directors at the same time. DC power to all boards (except B1 
on the O1A gate and the 01B gate) is turned off by pressing this 
switch to the Power Off (down) position. Power is turned on 
again by pressing this switch to the Power On (up) position. 

The Power System switch also resets the power-check register. 
Pressing this switch to the On position resets the power-check 
register and the Subsystem Power Check indicator on the 
Operator Panel. Any time that 3880 power cannot be turned 
off, press the Power System switch and the Subsystem Storage 
Power switch to the on position to reset the power-check 
register and then turn power on or off as needed. 


A21802 


Subsystem Storage Power 


The Subsystem Storage Power switch turns power on and off to 
the subsystem storage array and the subsystem storage control 
board (01B gate). The switch is active when the Power Select 
switch is in Local and maintenance power is on. When power is 
turned on in Local mode, the subsystem storage logic in the 
PSM is reset. Turning DC power on also resets the 
Power-Sense register of subsystem storage PS2. 


Storage Director 1 Switch 


Warning: To prevent damage to the power supply, always use 
the DC Power System switch when removing dc power from 
both storage directors at the same time. 


The Storage Director Power SD1 switch controls dc power to 
storage director 1. In the Normal position, dc power is 
sequenced on and off by the power sequencer and monitor. In 
the Off position, dc power is turned off only to storage director 
1. 


The power sequencer and monitor senses the position of both 
storage director switches and turns PS1 off if both switches are 
off. However, the power supply can be damaged if both storage 
director power switches SD1 and SD2 are in the Off position 
and there is a failure in the power sequencer and monitor. 


Storage Director 2 Switch 


Warning: To prevent damage to the power supply, always use 


the DC Power System switch when removing dc power from 


both storage directors at the same time. 


The Storage Director Power SD2 switch controls dc power to 
storage director 2. In the Normal position, dc power is 
sequenced on and off by the power sequencer and monitor. In 
the Off position, dc power is turned off only to storage director 
2. . 


The power sequencer and monitor senses the position of both 
storage director switches and turns PS1 off if both switches are 
off. However, the power supply can be damaged if both storage 
director power switches SD1 and SD2 are in the Off position 
and there is a failure in the power sequencer and monitor. 
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Power Switch Panel (Cont.) 


Device Power Sequencing Switch 


The Device Power Sequencing switch (S105) controls power-on 
sequencing to the devices attached to the 3880. In the enable 
position, devices attached to the 3880 storage directors are 
turned on and off by the system power on/off sequence. 


In the Disable position, the present power status of the devices 
attached to the 3880 is maintained. If the devices are on, the 

system cannot turn them off; if the devices are off, the system 
cannot turn them on. 


Subsystem Storage Mode Switches 


The Port switches logically prevent the associated storage 
director from having access to the subsystem storage located in 
this frame. 


Example: When Port 2 Mode switch is in the Diagnostic 
position it will prevent the customer from having access to the 
subsystem storage from the storage director connected to port 
2 in this frame. 


Note: When the Subsystem Storage Mode switches 
have been set to the Diagnostic positions, the MD ‘End 
of Call’’ routine must be used to allow the Subsystem 
Storage to come back on line. 


in a Dual Frame configuration the Port 2 switch prevents storage 
director 2 in the other frame from having access to subsystem 
storage in this frame. 
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Power Switch Panel (Cont.) 


AC Distribution and +24 Vdc Supply 


DANGER 

Lethal voltages are present in the power servicing area. 

Safety is most important. Assume all circuits are live until 
messured. Capacitors are possible exploding devices. 
Wear safety glasses when working in the power area. 


Always install all safety covers before powering on the 
machine. 


i 
a 
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1. Transformer input wiring is shown connected for 240 Vac 
60 Hz. See YA111 and YA115 for other configurations (50 
Hz). 


2. KAOQ2 and KAO3 may rot be present on machines with 
expanded storage. 
CcB401 
Oxd-—O LO | 

(\ | a 
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881216 
15 Aug 
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Board 401 


| AC Distribution and +24 Vdc Supply PWR 28 
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Supply (See PWR-~49) 
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AC Distrihiution and +494 Vde Sunniv 


This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 
wiring. Use YAxxx and YCxxx 
reference to find the correct page.) 
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No Power at the Convenience Outlet 


DANGER 

Lethal voltages are present in the power servicing area. 
.Safety is most important. Assume all circuits are live until 
measured. Capacitors are possible exploding devices. 
Wear safety glasses when working in the power area. 


Always reinstall all safety covers before powering on the 
machine. 


rr er 


Note: 3880 machines installed in a dual frame 
configuration have their Unit Emergency switches 
connected in series. 
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001 


Is the Unit Emergency switch in the Power Off 
position? 


Y N 


002 


Is 


Y 


881216 
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the +24V LED on (CPC board)? 
N 


003 
Trip and reset main CB401. 


ts CB401, CP301, CP4O1, CP402, CP403, or 
CP406 tripped? 


Y N 
| 
004 
Measure the dc voltage across C401 
(see LOC 55 and YAIIS). 


Ils it between +19.2 Vde and +30.9 Vdc? 


| 
| 
| 
~ Y ON 
1 | 
005 
| Measure the line voltage at the input to 
THO! (see LOC 55 and YAI15). 
| 
| 


Is line voltage present? 


Y N 
| 
006 
| There is an open circuit to T401. 
See PWR 28, YAII5, and YAII1. 
| CB40!1 or CP402 could be bad, 
or phase A or phase B power could be 
| missing. 


007 
Measure the 24 Vac input to CR4O! 
(see LOC 55 and YAII5). 


Is it between 13.5 Vac and 22 Vac? 


Y N 


008 


| Replace T401. Verify that ac power 


| 
009 
Exchange CR401 and C401. 


010 

There is an open circuit in the +24 Vdc 
distribution. See PWR 76 and YA!05. 
CP4O1, CP406, and the Safety Inter lock 
switch, the Unit Emergency Switch, CP301, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| or the O1A-B1 board thermal could be bad. 
| 


at the convenience outlet is correct. 


SS ae es 


021 


| 
0 


Check for power at the convenience outlet. 


!'s the power OK? 


Y 
| 
| 
| 
| 
| 
| 
| 
| 


0 


The MD or the MD power cord could be bad. 


Ot 


Reset the tripped CB or CP. 
Turn the subsystem power switch (on the 
operator panel) to the On position. 


Does the CB or CP trip again? 


Y 


| 
013 


N 
OS 


K404 is bad or the circuit to K404 is bad... 
See PWR 76, YAIOS, and YAIIS. 


16 


N 
017 


Is this 3880 60 Hz or 50 Hz for Japan? 


Y 


| 
019 


!f there was an earlier machine problem, 
continue with the MD diagnostics. 
If not, return the machine to the customer. 


The CB or CP could 


4 
s K404 picked? 


There is an open circuit between the 
convenience outlet and CB401. 
circuit includes TB403, CP403, and 
K404 points and connecting wires. 
See YATI1, YAII5, and LOC 50. 


No Power at the Convenience Outlet 


Check cables and connectors to find the cause 
of the tripped CB or CP. 
be bad or the output could be shorted 
(see PWR 84 to analyze CP401 problems; 
see PWR 23 for a Power Control summary). 


There is an open circuit between T401 and the 


convenience outlet. 


20 


See PWR 28 and YA115. 
K404 points, CP403, or T401 could be bad. 


Press the Unit Emergency switch to the Power Enable 
position. 


If there was an earlier machine problem, continue 
with the MD diagnostics. 
If not, return the machine to the customer. 


!f the switch is locked in the Power Off 
position, see INST 60 for the reset procedure. : 


No Power at the Convenience Outlet 
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PWR 29 


Voltage Checks 


Repair Action and Checkout Procedure 


Complete the following checklist to ensure the machine problem 
has been corrected. If a check cannot be completed, start the 
MD again. 


Note: It is not always necessary to check each step. 
Use your judgment in skipping all unnecessary steps. 


1. Set the Power Select switch to the Remote position on the 
power switch panel, then set the Device Power Sequencing 
switch to the Disable position. Power off from the operator 
panel. Are all power lamps on the operator panel off? 
(Ignore the Power On Status indicators.) If not, start the 
MD again. 

2. Reset the machine to normal operating conditions. (Remove 
all diagnostic jumpers and reinstall wiring, connectors, or 
parts that were removed.) Set the Device Power 
Sequencing switch to the Enable position. 

3. Power on from the operator panel. 

4. Verify that all power lights on the operator panel and power 
switch panel are on. The Power On Status indicator will not 
be on until all of the attached devices have had their power 
turned on. The Power System lamp should be off. If the 
above conditions are not met, start the MD again. 

5. Check that all fans are on. 

6. Check power supply voltages as shown in the Voltage 
Checks chart on PWR 33. 

7. Disconnect the maintenance device. 

8. Reinstall all covers. 


Service Notes 


1. Capacitor Check with CE Meter 

a. With power off, discharge the capacitor by shorting the 
terminals. 

b. Open the circuit to one capacitor terminal. 

c. Set the meter range to R x 10. 

d. Touch the meter leads to the two capacitor terminals 
and observe that the reading falls to near zero, then 
returns toward infinity. 

e. Reverse the leads and repeat the check. Because of the 
capacitor charge caused by the first check, the reading 
should fall below zero, then go back toward infinity. 

For large capacitors, set range to R x 1 to speed up the 
process. : 
2. Rectifier Check with CE Meter 


AC +DC 
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Disconnect leads to rectifier assembly. 
Set the meter to R x 1, and measure the forward 
resistance. The resistance should be from 5 to 15 
ohms. 
c. Set the meter to R x 1000 and reverse the meter leads. 
The resistance should be near infinity. 
3. To ensure a solid connection when making voltage checks 
on J-type connectors, use an IBM Mini-probe (part 
453718). 


o 


IBM Mini-probe (part 453718) 


Intermittent Logic Errors 


Use this procedure for intermittent logic errors caused by power 
problems. For intermittent power problems, use the procedure 
on PWR 91. 


Intermittent logic errors that indicate different FRU groups can 
be caused by power problems such as wrong dc voltage levels, 
too much ac ripple, or noise. Perform the following actions to 
verify good power. 


1. Perform the voltage checks. Reinstall parts and adjust the 
regulators as needed. 

2. Check that screws and connectors on the power supplies 
and the gate TBs are tight. 

3. Reinstall the cards at O01A-B1C2 and 01A-B1E2 if wrong 
voltage levels are not detected by the power sequencer and 
monitor sense circuits. 


If four channel switch, additional feature is installed, reinstall 
B1H2. 

4. Check that the ac input voltage is correct and that all three 
phases are present at TB401 (see PWR 28). 
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Overload Isolation 


Board Isolation Procedure 


Use the following procedure to isolate the failing board: 


1. Turn the Local/Remote switch (Power Switch panel) to the 
Local position. 

2. Press the DC Power System switch (Power Switch panel) to 
the Off position. 

3. Isolate one board from the voltage distribution net by 
removing the flat wire bus (FWB) cable from the gate TB. 

4. Press the DC Power System switch to the On position. 

5. Use MD Option 8 to read the Power Sense Registers (see 
PWR-39, MD Sense Register Display). 

6. If the power sense information no longer indicates an 
overload (overcurrent) condition, go to the Card Isolation 
Procedure. 

7. If the power sense information indicates an overload 
(overcurrent) condition, press the DC Power System switch 
(Power Switch Panel) to the off position and reconnect the 
FWB at the gate TB. Perform steps 1 through 7 until all 
boards are checked. 

8. If the problem cannot be isolated to a failing board, suspect 
the regulator and the distribution line to the gate TB. 


Card Isolation Procedure 


Use the following procedure to isolate the failing card: 


1. Reconnect the FWB cable at the gate TB and verify that the 

FWB is plugged correctly at the board. 

Press the DC Power System switch (Power Switch panel) to 

the Off position. 

Remove two cards at a time from the failing board. 

Press the DC Power System switch to the On position. 

If the Subsystem Power Check LED (Operator panel) is off, 

the failing card has been found. 

6. If the Subsystem Power Check LED is on, repeat steps 1 
through 6 until the failing card is found or all the cards are 
checked. 

7. If the problem cannot be isolated to a failing card, suspect 
the board. 

8. Power on the 3880 when the repair has been completed. 

9. Verify the repair using MD option 1. 


wea “NS 


DANGER 

Lethal voltages are present in the power servicing area. 
Safety is most important. Assume all circuits are live until 
measured. Capacitors are possible exploding devices. 
Wear safety glasses when working in the power area. 


Always reinstall all safety covers before powering on the 
machine. 


Voltage cheers PWR 32 


DC Voltage Checks 


Measure each dc voltage in the order listed in the Voltage 
Checks table. Measure both the dc voltage and the ac ripple of 
each voltage before going on to the next voltage. Only three 
voltages can be directly adjusted (+5 Vdc and +6 Vdc) for the 
logic boards. If adjustments are necessary, measure with a 
digital voltmeter. The adjustment potentiometers for +5 Vdc 
and +6 Vdc regulators are accessible when the power stack 
cover is opened. Ensure that only the voltage adjustment 


potentiometer on the regulator assembly is adjusted. (See label 


on cover.) The over-voltage potentiometer on each card is 
adjusted at the plant and should not be changed. 


The +24 Vdc control voltage supply has no output voltage 
adjustment. However, it is possible to change the transformer 
primary input taps. The primary taps at T401 determine the ac 
input to the +24 Vdc control voltage supply. If this supply is not 
within specification, check the main 3-phase ac power and 
ensure that the machine is wired for the correct input voltage, as 
shown on YA131. 


If the voltage checks are not completed correctly, go to the 
correct diagram indicated in the Voltage Checks chart. 


If this page is entered because of a known dc voltage problem, 
and the voltage checks are correct, the problem must be in the 
voltage distribution. Use the correct reference page shown in 
the table to isolate the problem. 


AC Ripple Checks _ 


If the peak-to-peak ac ripple is more than the maximum 
permissible in the chart, it is probable that a power supply part 
has failed. 


Ripple can be caused by a bad capacitor, an open diode in the 
power supply, or by a missing phase (3-phase input power). 


To measure the ac ripple, use the ac input on an oscilloscope set 
for 0.01 volt per centimeter vertical deflection, and use a X1 
probe placed on the test points shown in the voltage checks 
chart. The frequency of ac ripple associated with input voltage 
is less than 500 Hz. 


Place the probe ground on any convenient ground point. 


PWR 29 


Vnitana Chacke 


Voltage Checks (Continued) 


Regulator Replacement 


‘Before exchanging any regulator, remove all power by tripping CB401. Note that this 
also removes power from the MD, which must be restarted after the regulator is 
exchanged and CB401 is reset. 


+5 Vdc Regulator 
Unplug the pluggable cable and disconnect and label all wires from the terminal board. 


Exchange the bad regulator by sliding it out and sliding a new one in. Plug the pluggable 
cable and reconnect all wires to the terminal board. 


CAUTION 
Never change the over-voltage adjustments on the regulator. 


Cr 


Power on the machine. If the Subsystem Power Check indicator on the operator panel 
lights, a power problem exists. Use the MD to diagnose the problem. An over-voltage 
or under-voltage condition could exist. 


If the system powers off, use the MD sense registers display procedure on PWR 39 to 
determine the problem. Then turn the suspected regulator adjustment 1/4 turn in the 
correct direction and attempt to power on the system again. 


Complete the regulator replacement by adjusting both SD1 and SD2 for +5 Vdc. 


+6 Vde Regulator 


Slide the regulator out part of the way and unplug the cables. Remove the regulator and 
exchange it with a new one. 


Power on the machine and adjust voltages for correct values. Sensing circuits detect 
over-voltage or under-voltage conditions. 


if the system powers off, use the MD sense registers display procedure on PWR 39 to 


determine the problem. Then turn the suspected regulator adjustment 1/4 turn in the 
correct direction and attempt to power on the system again. 


Multilevel Regulator 


Slide the regulator out part of the way and unplug the cables. Remove the regulator and 
exchange it with a new one. 


Power on the machine. This regulator has no voltage adjustments. If the new regulator 
is good, no power problem should exist. 


Notes: 


1. Adjust the SD1/SD2 +5 Vdc regulator for +5.07 V measured between gate TB4-1 
and -4 for SD1 and measured between Gate TB3-1 and -4 for SD2. 


2. The dc voltage and the peak ac ripple voltage must not be more than the maximum 
acceptable dc voltage. 


3. The 01B-A2 Board is present only when 32M bytes of storage are installed on a 
machine not having expanded storage. Machines with Expanded Storage may have 
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2 or 4 MB storage cards. By comparing storage card part numbers to the plug 
charts in the MDM (R 30), storage type and size can be determined. 


See PWR _ 32 for voltage check problems. 


Voltage Checks Subsystem Storage 


PS2 (Areas Axx, Bxx, Cxx) has regulator cards that are not adjustable. If the voltages 
measured are not in tolerance, then the regulator card for the affected supply must be 
exchanged. 


MAXIMUM|REFERENCE PAGE 
POWER TEST POINT [ACCEPTABLE {AC 
SUPPLY SEE NOTE 3 {RANGE ** RIPPLE MIM | 


CPC Board +19.2 Vdc to}/800 mV [PWR 76 |YAI61 
J704-1 +30.9 Vde 
J704-2 Gnd |(See Note 2) 
+5 Vdc O1A-B1 .5 Vde to {300 mV |PWR 49 |YA407 
MaintenancelE2D03 -5 Vde 
E2008 Gnd Note 2) 


O1A-BI .5 Vde to {300 mV 
Maintenance]E4D 10 .5 Vde 
E2D08 Gnd Note 2) 


WR 49 

O1A-BI +21.2 Vdc 600 mV WR 49 
Maintenance] £3007 +26.8 Vde 
£2008 Gnd {(See Note 

WR 68 

PWR 64 

WR 58 

PwR 58 


UuBTI +12.6 Vde 
K4D08 Gnd | (See Note 


01A-B4/B3 +$.76 Vde 
X2D12 46.24 Vdc 
K4D08 Gnd | (See Note 


Pp 
P 
01A-B4/B3 P 
P 


-1.5 Vde 01A-B4/B3 
SD1/SD2 X3B 13 
K4D08 Gnd 


-5 Vde O1A-B4/B3 
$D1/SD2* U2B06 
K4D08 Gnd (See Note 


| +4.85 Vde to 
+5.15 Vde 
K4D08 Gnd |(See Notes 
1 and 2 for 
es pe 


* 


- Adjustable regulator 


* Under-voltage sensing is below the lower limit of the 
acceptable range. 


17 Jun 85 


Voltage Checks (Cont.) | PWR 


MAX!MUM|REFERENCE PAGE 
TEST ACCEPTABLE [AC 
POINT RANGE ** RIPPLE Mim | 


45.76 Vde to PWR 64 {YAISI 


POWER 
SUPPLY 
ae x 

ai 62 |YA151 


+4.85 Vdc to 
+#5.15 Vde 
(See Notes 


(See Note 2) 
PWR S58 JYAISI 


01A-A4/A3/ 
A2/At 
R3B13 
K4D08 Gnd 


-1.35 Vde to 
-1.65 Vde 
(See Note 2) 


$D1/SD2 


+5 Vde O1B-Al #4.5 Vde to |+150 mV/PWR 66 |YCS560 
Control C2003 +5.5 Vde 
Board C2D08 Gnd |(See Note 2) 
+1.7 Vde JO'B-Al +1.615 Vde to]+30 mv ]PwR 66 |YCS60 
Control C2606 +1.785 V 
Board C2D08 Gnd | (See Note 2) 
+40 mV [PWR 66 1YC760 
: YC660 
; ) 
-5.45 Vde 
(See Notes 
+7.735 Vdc to|/+80 mV [PWR 66 |YC760 
+9.265 Vde YC660 
(See Notes 
2 and 3) 
+1.7 Vde |O1A-B3/B4 {41.615 Vdc tol+30 mV JPwR 66 [YC850 
SDI/SD2 412606 +1.785 Vde 
L2D08 Gnd (See Note 2) 


~4.55 Vde to [+35 mV [PWR 66 {YC760 
YC660 
2 and 3) 
+5 Vde 01A-B3/B4 {4+4.75 Vde to [+50 mv [PWR 66 |YC850 
SDI/SD2. _]L2D03 +5.25 Vde 
L2D08 Gnd | (See Note 2) 


Voltage Checks (Cont.) 


33 


33 


Power Sequencer and Monitor Initialization 


PS1 


Signal Name 
K401 
+ 5V Maintenance Supply 


Power Sequencer and Monitor Reset 


— 
© 


Pick K402, Turn On +3 V, +5 V 
~1.5 V, —5 V Bulk Supply 


Turn Off Sequence Mask 1 


Test Sequence 1 


Turn on +8.25 V 


7 | or +12 V Series Regulators 


Test Sequence 2 


Turn Off Sequence Mask 2 


Turn on +6 V Regulator 


Turn on Auxiliary SD 
Power +1.7, +5 Vdc 


2 | Turn Off Sequence Mask 3 
[a [raters 


Power On Reset (POR) ¢ to Storage 
vac? 


Notes: 


ed 


Power Sequencer and Monitor Initialization 


mmummames The bar indicates the active condition of the signal, not its level. 
winnie? The shaded area indicates variable timing. 
) 


Legend: 


Logic Page 


Number Level 
YA121 ‘ St ts 


YA133 _ 


KAQ2 and KAQ3 may not be present on machines with expanded storage. 


2. Description of failure conditions are located on PWR 39. 


2 , | 
. Logic Page 
Pick K-AQ2, K-A03 (See note 1) YC200 


Sequence Mask 


Line 
eS Pick K-AQ01 Yc200 
ae 


3880 
MIM 
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Power Seauencer and Monitor Initialization 


PWR 37 


PWR 37 


Power Sense Conditions 


Functional Description 


The power sequencer and monitor sense card (PSC) tests 
distinct sense points in the power system for both storage 
directors. 


The PSC checks digital and analog signals and switch contact 
conditions. The dc voltages from the maintenance power 

supply, which are indicated by the maintenance or PSM indicator 
on the power switch panel, are necessary for the operation of 
the power sequencer and monitor. 


When a sensed point is determined to be out of acceptable 
range, a latch is set to store the information in a power sense 
register. The stored information is analyzed for severity, and the 
power sequencer and monitor control card (PCC) respond to the 
failure. The severity of the failure determines one of following 
responses: 


e §=No action. 


¢ Action A: One storage director is given a power on reset. If 
the same failure is detected concurrently on both storage 
directors, an action B occurs. 


* Action B: Both storage directors are powered off. 
To reset the power sense registers: 


¢ Action A is reset by pressing the Power Off switch at the 
operator panel or by moving the DC Power System switch 
to the On position. j 


* Action B is reset by moving the DC Power System switch to 
the On position. A failure condition caused by a tripped 
circuit protector (CP) or thermal cannot be reset until the CP 
or thermal is reset. 


The subsystem storage PSM board tests distinct sense points in 
subsystem storage and the SD auxiliary supply. It also checks 
the status of CPs and thermals unique to PS2. All faults (except 
CP faults) are latched and displayed in a sense register. CP 
faults are displayed in the sense register but are not latched by 
the PSM card since they act as self-latching devices. 


Any fault detected by the subsystem storage PSM card or any 
3880 Action B fault causes subsystem storage power to be 
sequenced down. 


Power Sense Registers 


Note: Refer to PWR 41 Power Sense Conditions for 
power symptom code tables. 


Each power sense register contains four bit positions. The 
meanings of the bits are specified in the Sense Condition column 
of the Power Symptom Code Table. Bits are set when the 
described conditions occur while the bits are not masked. 
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Sequence Masks 


Sequence masks (1, 2, and 3) are used to prevent setting false 
indications while the logic power supplies are being powered on 
and off. Before the start of the power-on sequence, all three 
masks are active. When the power-on sequence starts, 
sequence mask 1 is turned off. Next, sequence mask 2 is 
turned off, and last, sequence mask 3. (See PWR 37 for the 
sequence chart.) The subsystem storage PSM (CSSS) card uses 
one sequence mask. 


Service Masks 


Service masks are used to prevent setting false indications while 
one of the storage directors is powered off. 


The 1 in the Service Mask column indicates the bits that are 
kept from being set when the Storage Director Power SD 1 
switch on the power switch panel is in the Off position. The 2 
in the Service Mask column indicates the bits that are inhibited 
when the Storage Director Power SD2 switch on the power 
switch panel is in the Off position. The subsystem storage PSM 
card does not use service masks. 


Power Sense Action 


The action taken in response to detected failures is indicated in 
the Power Symptom Code table. A biank in the Action column 
means that no action is taken by the PSM control card. A 
through H identify the failures that cause action A through action 
H. 


Power Sense Conditions and the MD 


Note: Refer toPWR 40 andPWR 41 Power Sense 
Conditions for power symptom code tables. 


The sense registers are read and analyzed by the MD during 
maintenance analysis procedures (MAPs). The results are used 
to direct the CE in maintenance activity. 


The MD can also be used in control mode to display the 
contents of all the power sense registers. 


When the MAPs have failed to isolate the problem, or the 
problem is an intermittent power problem use the Power 
Symptom Code Table for additional analysis. Start isolation on 
the page given in the table (suspect any FRU shown). Then use 
the End of Guided Maintenance procedures on PWR 91. 
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MD Sense Registers Display 


Note: Refer toPWR 40 and PWR 41 Power Sense 
Conditions for power symptom code tables. 


The MD must be connected to the 3880, powered-on, and 
loaded with a maintenance diskette. Then, the following 
procedure can be used to display the contents of the power 
sense registers. 

1. Press PF to display the maintenance option list. 


2. Enter 8 to select diagnostic aids. 


3. Enter C to select Read Power Sense from the diagnostic 
aids option list. 


4. Select the desired Read Power option from the list: 
a. Read Base Power Sense 
b. Read Subsystem Storage Power Sense 


c. Exit Routine. 


The following figure is an example of the MD display of option 
A. 


BASE POWER SENSE: 


10 20 30 40 50 


60 70 8C 90 AO 
BO co DO EO FO 


The left digit of each pair identifies the register and the right 
digit is the register contents. 


In the example, register 8 contains hexadecimal C, and all other 
registers contain zeroes. The Sense Condition column shows 
that an under-voltage condition was sensed on the +6 Vdc 
supply to both storage directors. 


To repeat the reading and displaying of the sense registers, 
press the Enter key on the MD. Then repeat step 3 of the 
procedure. 


To return to the maintenance option list, press the Enter key on 
the MD to return to the diagnostic aids option list, and then 
enter X. 


Power Sense Conditions 


Power Sense Conditions 


PWR 39 


PWR 39 


Power Sense Conditions (Continued) Power Sense Conditions (Cont.) PWR 40 


Power Symptom Code Table Notes: 


‘See PWR 41 for subsystem storage power sense. ts plea iy located ony the: power contre! card at 


DISPLAY CODE DISPLAY CODE (MD)| SENSE CONDITIONS SEQUENCE | SERVICE JACTION;/ REFERENCE 2. Action = 


MASK MASK 
REGISTER pret UNLESS NOTED, SENSORS ARE ON THE POWER 
ADDRESS IDATA BIT|SENSE CARD (PSM) OTA-BIC2 


K402 CMD 
PSM CP Chain 
Thermals 
+24.0 V Bias 


e A-Power on Reset to board 
¢ _B - Power off the logic supply. 


3. To display registers, see PWR 39 (MD Sense Register 
Display). The MD will display the procedure used to display 

+6.0 V Regulator turn-on signal is missing the contents of these registers. 

Not used 

ee eee Chain 4.. The sensors are located on the power control card 
O1A-B1H2. 

+6.0 V OV 

+5.0 V OV 

Not used 

1+8.5 Vor +12 V OV 


5. When the 3880 is installed in a dual frame configuration, 
sense information for subsystem storage power must be 
taken from the 3880 frame (either SD) that contains the 
failing subsystem storage. 


+8.5 V or +12 V OC 

Not used 

+10.7 V Regulator Bulk UV 
+12 V Regulator Bulk UV 


: Storage Director 
. Storage Director 


Storage Director 
Storage Director 
Q1A-A4Y Board 
O1A-A3 Board 


Storage Director 
Storage Director 


Storage Director 
Storage Director 


1 V UV Storage Director | 
| 


ae V UV Storage Director 2 
1 


UV O1A-A3 Board 


V 
V UV O1A-A4 Board 
V UV OTA-A3 Board 


-5 V UV Maintenance Power (See Note 1) 
Not used 

+5 V UV O1A-A2 Board (See note 4) 

+5 V UV OIA-Al Board (See note 4) 


3 V UV OTA-A2 Board (See note 4) 
ie O1A-Al Board (See note 4) 

V OIA-A2 Board (See note 4) 

V OIA-Al Board (See note 4) 


3880 eee PN 6315677 881143 881216 A15621 A21802 
MIM Seq AS0001 |18 of 44 13 Jan84 | 15 Aug 84 | 01 Aprs85 | 17 Jun 85 


© Copyright IBM Corp. 1984, 1985 ; Power Sense Conditions (Cont.) PWR 40 


Power Sense Conditions (Continued) 


Additional Power Symptom Code Table for Models with 


Subsystem Storage 


DISFLAY CODE (MD) SENSE CONDITIONS 


REGISTERIREGISTER|UNLESS NOTED, SENSORS 
DATA BIT{ARE ON PSM CARD O1A-BIJ2 ACTION|NOTES 


ADDRESS 

Non Simultaneous SD Faults 
Invalid Power Cenfiguration 
Configuration Bit 1 
Configuration Bit 0 


Not Used 

+1.7, +5 CP Trip Reg €20 
Thermal SD P/S Area Cxx 

+1.7, +5 CP Trip Reg C10 


oe 2 EI 


Sense 
Sense 
Sense 
Sense 


Sense 
Sense 
Sense 
Sense 


+5 OV Sense 
+1.7 01 

+5 OV Sense SDI 

Reg CIO +1.7 Ol 


+1.7 UV Sense at SD2 
+5 UV Sense at S02 
+1.7 UV Sense at SDI 
+5 UV Sense at SDI 


Non Simultaneous Subsystem 
Storage Faults 

Thermal B Gate 

Thermal Area Bxx 

+5 CP Cntl Board Area Axx 


Fan Fault B Gate 

Fan Fault Area Bxx 

+1.7 OV Sensed at Reg A20 
+1.7 OV Sensed at OIB-Al 


+1.7 UV Sensed at OIB-AI 

+5 UV Sensed at 01B-Al 

Cable Check in Area Axx or 
in B gate Al board 

Reg A20 1.7 UV Sensed at A20 


Sensed 
Reg B40 OV Sensed at Reg 
Reg B20 OV Sensed at Reg 
Reg B30 OV Sensed at Reg 


DISPLAY CODE (MD) SENSE CONDITIONS 
REGISTER|REGISTER|UNLESS NOTED, SENSORS 
ADDRESS |DATA BIT|ARE ON PSM CARD O1A-BtJ2 ACTION 


+5 OV Sensed at Bd 
OV Sensed at Bd 
Sensed at 
Sensed at 


ani - 


NOTES 


Sensed 
Sensed 
Sensed 
Sensed 


.5 UV A2B Reg B10 Sensed at Bd 
.5 UV A2A Reg B40 Sensed at Bd 
+8.5 UV B2B Reg B20 Sensed at Bd 
+8.5 UV B2A Reg B30 Sensed at Bd 


-5 UV A2B Reg B10 Sensed at Bd 
-5 UV A2A Reg B40 Sensed at Bd 
-5 UV B2B Reg B20 Sensed at Bd 
-5 UV B2A Reg B30 Sensed at Bd 


F 8 
4 NOT USED 
2 
| 


To display Registers, see PWR 39 (MD Sense Register Display). The MD will display 
the procedure used to display the contents of these registers. 


DESCRIPTION 


[PS2 area Cxx, SD1 regulator turned off. 
If an ‘Action D' also exists, it becomes 
"Action E'. 


PS2 area Cxx, S02 regulator turned off. 
If an "Action C' also exists, it becomes 
Action E'. 


Drops KAO3 which drops power to regulators 
B30 and B20. If an ‘Action G' exists or 


[the machine does not have expanded storage 
and 16M bytes or less of storage, or the 
machine has expanded storage it becomes an 
‘Action H'. 


Drops KAQ2 which drops power to 
regulators B40 and B10. If an ‘Action F' 
exists, it becomes an "Action H'. ‘Action 

should occur only on machines without 
expanded storage and having 16M bytes or 
more of subsystem storage. 
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Power Sense Conditions (Cont.) PWR 41 


Notes: 


1. 


If more than 900 milliseconds elapse from the time an ‘Action C’ or an ‘Action D’ 
becomes an ‘Action E’, this bit is turned on. 


If more than 900 milliseconds elapse from the time an ‘Action F’ or an ‘Action G’ 
becomes an ‘Action H’ or more than 900 milliseconds elapse from the time an 
‘Action F’ or an ‘Action G’ is present and a ‘Action H’ occurs, this bit is turned on. 


These bits indicate the number of regulators installed in PS2 area Bxx: 

e xx00 = One regulator (Reg B30). 

*« xx01 = Two regulators (Reg B30 and Reg B20). 

¢ xx10 = Three regulators (Reg B30, Reg B20, and Reg B40). 

¢ xx11 = Four regulators (Reg B30, Reg B20, Reg B40, and Reg B10). 
Machines Without Expanded Storage 


The two subsystem storage array boards are divided into two power boundaries so 
that each half of the board can be supplied with dc voltages from different sources. 
The power boundaries are AZA and A2B for the 01B-A2 board, and B2A and B2B 
for the 01B-B2 board. The A2A and B2A power boundaries include cards A thru K. 
The A2B and B2B power boundaries include cards L thru V. When 8M bytes of 
subsystem storage are installed, Reg B30 supplies dc power to both halves of the 
01B-B2 board (B2A and B2B). When 16M bytes (or more) of subsystem storage 
are installed, Reg B30 supplies dc power to the B2A half of the 01B-B2 board and 
Reg B20 supplies power to the B2B half of the 01B-B2 board. board. When 32M 
bytes of subsystem storage are installed, Reg B40 supplies dc power to the A2A 
half of the 01B-A2 board, and Reg B10 supplies dc power to the A2B half of the 
01B-A2 board. 


. Machines With Expanded Storage 


On machines with Expanded Storage only the 01B-B2 board is used. For machines 
with 8M bytes or 16M bytes of subsystem storage, Reg B30 supplies dc power to 
both halves of the 01B-B2 board. When 32M, 48M, or 64M bytes of subsystem 
storage are installed , Reg B30 supplies dc power to the B2A half of the 01B-B2 
board and Reg B20 supplies dc power to the B2B half of the 01B-82 board. 


A CP sense line active does not cause any fault conditions. If another fault occurs 


and a CP sense line is active at the time of the fault, the CP bit will become active. 


The CP bits are included for information only. 


Power Sense Conditions (Cont.) PWR 41 


Logic Power Turn-On, Thermal Sense, and Power Reset 


The Power Select switch must be in the Local position before 
the DC Power System switch can be effective. 


While the Power Select switch is in the Local position, pressing 
the DC Power System switch and the subsystem storage Power 
switch to the On position resets the power-check register and 
picks relay K402. Picking K402 turns on the logic power 
supply (PS1) to SD1 and SD2. 


Pin MO4 must be at electrical ground before relays K402 and 
KAQ1 can be activated. The path for ground is through the 
normally open relay point K701-4. 


If both storage director switches 1 and 2 are off, relay K402 is 
de-activated and cannot be activated. 


Maintenance power supply must be on to supply voltages to the 
maintenance board and supply a pick to K402 through card 
01A-B1E2. 


The subsystem storage Power switch turns power on and off 
only to the subsystem storage. This permits maintenance to be 
performed without disturbing 3880 operations. 


Notes: 


1. The storage gate thermals are located above each storage 
board on the 01B gate. When one of the thermals opens, 
only the power to the subsystem storage is turned off. 


2. This maintenance analysis page is used for maintenance 
device reference only. See PWR 27 for additional 
descriptions of the switches shown on this page. 


3. For the 01A-B1 board thermal, see PWR 76, PWR 82, or 
PWR 84. 


4. KAQ2 and KAOQ3 may not be present on machines with 
expanded storage. 


01B-A1V3D08 
YC950 


3880 
MIM 
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Logic Power Turn-On, Thermal Sense and Power Reset 


|. 


YA115 
K402 
A 


Power Select O Remote 


J401-10 
Switch $106 5705-18 5704-8 J401-8 B | sede widacane 
O Q >——__-+-4 
Local : YA161 
= B1B4B07 Logic Power PS1 
= Contactor 
DC Power bn 
System 
Switch O==s ee YA137 
“ot YA217 YA217 YA211 YA211 
a af ioe | 
= Off PSM B97 BIFECO4 BIFGEO4 B1A3B09 B1A3B08 
K701-4 Control 
Card A-Boards B3-Board Thermal PS1 1 
f Thermal Thermal paca 
(Optional (See Note 3) « 
Features) 


‘Storage Director 1 Switch 
Normal 


POS D12 


$— 


From Board B3 Thermal to Sense 


This diagram is logically correct, 
but not point-to-point. 


See the MDM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 


Off 
Storage Director 2 Switch 
Normal 


PQ4 Main K402 Picked Sense 


+ $102 . 
= O \ 
oe B1J2 
Subsystem Storage } Biz | 
Power Switch 3110-1 (1) GOS YC200 
On G07 
- Oo-——_—< 
| ce ae sca tcnas Y¥C200 
ubsystem ick K- 
= ve Storage ———— +24 V 
K701 Picked G02 | Power PA11-12 PA11-7 
(2) Goa Control 
CX) SO Card 
231 Pick KA02 
= ae YC900 
PA11-8 
_|t i] | ye9so = Area BXX Thermal 
» 5 $12 
230 Pick KAQ3 
01B Gate YC900 01B-A1V3B13. ss O1AB1V5B13 
Thermals PA "1 9 
W22 
OO oO 


ze il t YC900 


Area Cxx Thermal 
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Logic Power Turn-On, Thermal Sense and Power Reset 


PWR 42 


PWR 49 


Circuit Protector Sense Circuit 


Service Aids 


‘An open circuit or tripped circuit protector (CP) can activate the 
sense circuit. !f an auxiliary contact is suspected, shorting the 
points at the PSM board connectors aids the CE in checking the 
condition. 


+PSM CP Chain D13 
(Must be at ground) 


PSM Board Connectors 
YA211 
+From Pwr Stack CP Chain G05 


01A-B1A4-D03} 
0) Must be at ground. 


01A-B1A2-D07 
0 


Z CP302 VY cP201 
Auxillary 

CP auxiliary contact ‘y CP303 Contact Points 4» CP203 

points. Closed when YA121 

CP is reset. 1 cp304 
CP Auxiliary Contact Auxiliary 
points. Closed when Y CP205 Contact Points 
CP is reset, aN Si 2 


YZ CP206 


VY CP207 


See Note 1 | cp208 


PSM Board Connectors 
YA211 


See Note 1 


VY CP210 


O O1A- - 
A-B1A4-D02 (.) 01A-B1A2-D08 


Flat Wire Bus 
— Ground 


—— Flat Wire Bus 

Notes: —- Ground 

1. The wires that short the circuit protector auxiliary contacts 
are installed to prevent 3880 failures that are caused by 
intermittent opening of the auxiliary contacts. These wires 
can be imbedded into the board or connected from 
01A-B1A4D02 to 01A-B 1A4D03 and 01A-B 1A2D08 to 
01A-B1A2D07. 


2. Circuit protector CP207 is removed when the -1.5 Vdc 


regulator box is installed on the A gate between GTB-3 and 
GTB-4. 


3880 eee PN 6315677 || 881143 881216 A15621 A21802 ae 
MIM Seq AS0001 |21 of 44 13 Jan 84 | 15 Aug84_ | 01 Apr85 | 17 Jun 85 


© Copyright IBM Corp. 1984, 1985 


YA405 


B1C2 


cPCO1 ~——4 

Auxiliary 

Contact CPCO2 -% ‘ 

Points YC900 | 
wos 


Circuit Protector Sense Circuit 


PWR 


This diagram is logically correct, 
but not point-to-point. 


See the MDM 
power diagrams for point-to-point 
wiring. (Use YAxxx and YCxxx 
reference to find the correct page.) 


YC960 
Bi2 | 
+1.7V,+ w23 
SD1 +1.7 V, +5 V CP ce 
(Must be at ground) * Subsystem 
SD2 +1.7 V, +5V CP X22__ | Storage 


(Must be at ground) 


PA11-10 
5 CPCO3 
Leena CPA04 
1 YC900 
X08 


Circuit Protector Sense Circuit 


Power 


Sequence 
and ° 
Monitor 


+5 V CPA04 229 
‘(Must Be At Ground) 


CP Auxiliary Contact Points YC900 
Closed When CP is Reset 


T PA11-11 


54 


PWR 44 


Regulator Turn-On and Sense Circuits 


Note: This maintenance analysis procedure page is 
used with the MD only. 


Circuit Theory 


Circuits on the PSM control card (01A-B 1E2) turn on the series 
regulator. The PSM sense card (01A-B 1C2) senses the turn-on 
level. 


Sensing the loss of a turn-on signal does not power off the 
3880. A latch is set on the PSM sense card for information 
display only. If a power check occurs, the problem can be 
caused by a loss of the turn-on signal or voltage level. 


Regulator turn-on lines must remain at ground to have output 
from the regulators. The 6 Vdc regulator can be turned on by 
grounding J1-10. The multilevel regulator can be turned on by 
grounding J5-9. 


Note: When CP207 is removed, the -1.5 Vdc is 
installed on the A gate between GTB-3 and GTB-4. 
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YA407 
01A-B1E2 


—Turn On 6 V Reg Sense 


—Turn On 6 V Reg 


—Turn On 8.5 V 
or 12 V Reg Sense 


—Turn On 8.5 Vor 12 V Reg 


881216 A15621 A21802 
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Regulator Turn-On and Sense Circuits PWR 46 


This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 


wiring. (Use YAxxx reference to 
find the correct page.) 


YA133 
J1-10 


J1-8 6 V Regulator 


8.5 V or 12 V Regulator 
—1.5 V Regulator 


See Note 


Regulator Turn-On and Sense Circuits PWR 46 


Maintenance Power Panel 


The maintenance power panel contains the circuit protectors for 
the diskette drive and the 3880 maintenance board. This panel 
-contains the following circuit protectors: 

e CP301 +5 Vdc to diskette drive and maintenance board 

¢  €P302 -5 Vdc to diskette drive 

e CP303 +24 Vdc to diskette drive 


° CP304 +24 Vdc to maintenance board and regulator bias. 


CP301, Diskette Drive And Maintenance 
Board, +5 Vdc 


Circuit protector 301 distributes +5 Vdc to the diskette drive 
and the maintenance board logic circuits (see YA12 1). 


CP302, Diskette Drive, -5 Vdc 


Circuit protector 302 distributes -5 Vdc to the diskette drive 
logic circuits (see YA12 1). 


CP303, Diskette Drive , +24 Vdc 


Circuit protector 303 distributes 24 Vdc to the diskette drive 
(see YA121). 


CP304, Maintenance Board And Regulator 
Bias, +24 Vdc 


CP304 distributes +24 Vdc to the maintenance board. This 
voltage is also the bias voltage for all voltage regulators in the 
3880 (see YA12 1). 


CP305 


Not used. 


CP302 


@Q 
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CP303 


eS 


CP304 


1S) 


CP305 


E00Ee 


S 


Maintenance Power Panel 


Maintenance Power Panel 


PWR 48 


PWR 48 


Maintenance Power Distribution | | Maintenance Power Distribution PVVR 49 


DANGER 


Lethal voltages are present in the power servicing area. This diagram is logically correct, 
Safety is most important. Assume all circuits are live until but fee poi soe int. ie the MDM 
measured. Capacitors are possible exploding devices. YA407 nies ta ae eee : aes 
Wear safety glasses when working in the power area. | pie | seer cee io find the conrect page: 
Always install all safety covers before powering on the 
machine. G13 
Power 
| po2| Control 
Card 
T301TB 
= CP404 ea 
o 
O O Y -1.5 V (See Note 4) 
YAM 4 | +8.5 V or 12 V 
Regulator 
200/208 v| @ (See Note 1) 
ie Maintenance i bp hii 
220 V "% -5V Power (PSM) egulator 
CR302| C301 }-LED 
240 V YA151 
? 


(See Note 3) 


Maintenance +6 V Series 


Board Regulator YA133 


+24 V 
CR303 
C304 Cable 
Connector Card 
+5 V B 


03 


J1-10 
15 V Series 


ctl _5y | Bit Regulator 
, | . : oon v | B10) B1-A2B10 
YA405 
fat ‘  YAI15 
+24 V Control : : 
Voltage Return Common ground for both 24 Vdc power supplies. peat Drive 
Notes: _. ; | 


1. This is a multilevel regulator (three voltages on a single 

- card). 

2.. See YA151 for pin locations of the +24 Vdc and -5 Vdc 
special voltage jumpers. 

3. Wiring is s':own for 240 Vac 60 Hz. See YA121 for 
information on other configurations. CSSS 

4. When CP207 is removed, the -1.5 Vdc regulator is installed 


: Subsystem 
on the A gate between GTB-3 and GTB-4. Storage 

Power 

See LOC 35 (60 Hz) or LOC 40 (50 Hz) for the location of the Sequence - 


maintenance power supply. and 
Monitor 
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Maintenance Power Distribution PWR 49 


Bulk Power Distribution 


B4/B3 Boards 


‘DANGER 

Lethal voltages are present in the power servicing area. 
Safety is most important. Assume all circuits are live until 
measured. Capacitors are possible exploding devices. 
Wear safety glasses when working in the power area. 


Always install all safety covers before powering on the 


machine. (Ce 


Terminal 
his Js tay <i regs Soe Enz GE cbr See Cheer eg eee net Were Se al, S-Gb en Board 201 


a rs 
# © 8 © © © © © © © 28 © © © © ee © © © «© © © © © © © « «6 


Cc 


1. See PWR 53 for machines with the Four-Channel Switch, 
Additional Feature. 


2. Jumpers are shown connected for 240 Vac. See YA 131 
for jumper information. 


This diagram is logically correct, 

but not point-to-point. See the MDM 

power diagrams for point-to-point 
luse YAxxx reference to 


wiring. 
find the correct page.) 
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Terminal Board “ie 


1 
Zz; 


Bulk Power Distribution 


PWR 


SS See 


Terminal 


Board 202 To +5V 
+10.7 V Bulk cr201 Regulator 
To6VSD1 
ae Regulator 
To Multilevel 
CP206 Regulator 
To 6 V SD2 
ee Regulator 
+10.7 V Returns 
+24 V Bulk 
—5 V Bulk Returns. 
CP205 —5 V to SD1 Sw 
C204 sa aaa! iy 
—5 V Bulk for 
CP207 Multilevel Supply 
CP210 —5 V to SD2 Sw 


Bulk Power Distribution 


See PWR-61 


See PWR-63 


See PWR-68 


See PWR-63 


See 
PWR 57 


PWR 


52 


52 


Bulk Power Distribution (Continued) 


B4/B3 Boards With Four-Channel Switch, 
Additional Feature 


DANGER 

Lethal voltages are present in the power servicing area. 
Safety is most important. Assume all circuits are live until 
measured. Capacitors are possible exploding devices. 
Wear safety glasses when working in the power area. 


Always install all safety covers before powering on the 


Bulk Power Distribution (Cont.) PWR 


machine. YA131 YA132 
ig ey BPE ee ne Rios! Adele. ho at edp gy eh 6 Uap, S24. lees Ai ay ow! 4 Terminal Board 204 Terminal 
See Note 1 z 
Zz, CR201 Board 202 To +5 Vde 
pfs ra ahectec tk Pus Aida tic ant a eMac e Msas oh VAIN . i a 4109 Wee aulk CP20! Regulator 
DC Bulk Terminal ae Zz CR202 z be-O | O= : See PWR-61 
ie ee eee a ee a ae ne get i aa Eee | cd 2 +10.7 Ve Bulk CP203 Regulator re 
K402\see 2 “a, Od-—OY 1 -O ee : 
sedate bese ata ests sedcon arta res a a if Z HOT Ve Bulk 
Notes : g x rs og a CP206 To Multilevel 
3 El >4 Jc205 C207 ot—-Of] o-fegulator See PWR-68 
1. See PWR 52 for machines without the Four-Channel gz Jr} To 6 Vde SD2 
Switch, Additional Feature. : - 5 ve pal se Regulator See PWR-63 
C O = 
2. Jumpers are shown connected for 240 Vac. See YA 131 | og Y + 10206 
for jumper information. | 
| (See a 46 +10.7 Vde Returns 
a ie ae 7 +24 VdcBuk [ | | 
PwAr-28O ‘© 2 
| 
7 Terminal 
| g a Board 203 
| ae 1_ 410.7 Vde Bulk 
| 
| (See e 
Aer (ow || 
This diagram is logically correct, ol ip 2) Ne 
but not point-to-point. See the MDM —5 Vde Bulk Returns 
power diagrams for point-to-point 1 
wiring. tUse YAxxx reference to gz i 
find the correct page.) ‘3 Lf + CP205 —5 ‘Vdc to SD1 Sw 
Ce e e e 
= C204 ony —5 Vde Bulk for 
cP20 Multilevel Supply See 
sleds | be PWR-57 
CP210 —§ Vdc to SD2 Sw 
O e e t 


3880 
MIM 
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PWR 


Bulk Power Distribution (Cont.) 


53 


53 


Bulk Power Panel 


The bulk power panel circuit protectors control the distribution of 
dc power to the voltage regulators in the 3880. Circuit 
-protectors, CP203 and CP205, control the regulators for 

storage director 1 and circuit protectors, CP208 and CP210, 
control the regulators for stozage director 2. The following 
circuit protectors are on the bulk power panel: 

* CP201, +10.7 Vdc input to +5 Vdc regulator 

e CP203, +10.7 Vdc input to +6 Vdc regulator 

e CP205, -5 Vdc to storage director 1 


e CP206, +10.7 Vdc or +24 Vdc input to the multilevel 
regulator 


¢ CP207, -5 Vdc input to the multilevel regulator 
¢ CP208, +10.7 Vdc input to +6 Vdc regulator 


«  (CP210, -5 Vdc to storage director 2. 


CP201, 5 Vdc Regulator 


_CP201 distributes +10.7 Vdc bulk power to the 5 Vdc 
regulator. This regulator supplies +5 Vdc to both storage 
directors (MDM YA132). 


CP203, Storage Director 1, 6 Vdc 
Regulator 


CP203 distributes + 10.7 Vdc bulk power to the 6 Vdc regulator 
for storage director 1 (MDM YA132). 


CP205, Storage Director 1, -5 Vdc 


CP205 distributes -5 Vdc bulk power to storage director 1 
(MDM YA132). 


CP206, Multilevel Regulator 


CP206 distributes + 10.7 Vdc or +24 Vdc bulk power to the 
Multilevel regulator. This regulator supplies -1.5 Vdc and +8.5 
Vde or +12 Vdc to both storage directors in the 3880 (MDM 
YA132). 
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CP207, Multilevel Regulator 


CP207 distributes -5 Vdc bulk power to the multilevel regulator. 
This regulator supplies -1.5 Vdc and +8.5 Vdc to both storage 
directors in the 3880 (MDM YA131). 


CP208, Storage Director 2, 6 Vdc 
Regulator 


CP208 distributes + 10.7 Vdc bulk power to the 6 Vdc regulator 
for storage director 2 (MDM YA132). 


CP210, Storage Director 2, -5 Vdc 


CP2 10 distributes -5 Vdc bulk power to storage director 2 
(MDM YA132). 


cP201 CP202 CP203 CP204 CP205 CP206 CP207 CP208 
5V 6V 5V 85 VorI2Z2V 1.5V 6V 


Notes: 


1. When CP207 is removed, the -1.5 Vdc regulator is installed 
on the A gate between GTB-3 and GTB-4. 


2. Circuit protectors CP204 and CP209 are not present on this 
model. 
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CP210 


ce211 


O 


CP212 


Bulk Power Panel 


Bulk Power Panel 


PWR 56 


PWR 56 


_-1.5 Vde and -5 Vdc Distribution and Sense -1.5 Vde and -5 Vdc Distribution and Sense 


CP205 J101-5 $101 101-11 
4 -5 Vde To SD1 Sw seine 


Gate T8 


-5 Vdc F SD 1 Sw To Bd B4 
0 Oe EO a =O cies 


p J102-5 $102 
ae Vde Cr210 YA131 5 Vde To SD2 Sw yet 


A2 _~B1 
Bik. 2 $= Odo Oe oe 


YAI31. }- | ae 


-5 Vdc From SD2 Sw To Bd B3 


—1.5 Vde 
Regulator 

(Between GTB-3 
and GTB-4) 


Without CP207 installed 


~ “With CP207 installed viens — - ~ -_ zs _ 
CP207 vata P42 3 J101-1 S101 J101-7 


-1.5 Vde From SD1 Sw To Bd B4 


-1.5 Vde 
Regulator 
J102-1 $102 3102-7 

(Part of the 10 B11 -1.5 Vde From SD2 Sw To Bd B3 

Multilevel 

Regulator) YA137 
Service Note 
An open or short circuit in the sensing logic can cause an under 
voltage symptom. A short circuit can overload the regulator 
causing a drop in the output voltage. An open circuit can cause 
a failure to sense a good voltage level. 

Eg This diagram is logically correct, 

When performing continuity checks with an ohmmeter, isolate but not point-to-poi nt . See the MDM 
the line being checked from the power supply or the logic boards power diagrams for point-to-point 
to prevent inaccurate ohmmeter readings. (Parallel paths wiring. (Use YAxxx reference to 


find the correct page.) 


through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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GTB 4-12 (To B4 Board and A4 Board) 


GTB 2-12 (To A2 Board) 


GTB 3-12 (To B3 Board and A3 Board) 


GTB 1-12 (To Al Board) 


GTB 4-12 (To B4 Board and A4 Board) 


GTB 2-12 (To A2 Board} 


GTB 3-12 (To B3 Board and A3 Board) 


GTB 1-12 (To Al Board) 


PWR 57 


© Copyright 1BM Corp. 1984, 1985 -1.5 Vde and -5 Vdc Distribution and Sense PWR 57 


1.5 Vde and -5 Vdc Distribution and Sense (Continued) -1.5 Vde and -5 Vdc Distribution and Sense (Cont.) PWR 58 


Service Note 


An open or short circuit in the sensing logic can cause an under 
voltage symptom. A short circuit can overload the regulator 
causing a drop in the output voltage. An open circuit can cause 
a failure to sense a good voltage level. 


- When performing continuity checks with an ohmmeter, isolate 
the line being checked from the power supply or the logic boards 
to prevent inaccurate ohmmeter readings. (Parallel paths 
through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 


wiring. Use YAxxx reference to 
find the correct page.) 


YA405 


7 12 
U05 


B4U4B06 ,—_—___> -5 Vde Under Voltage SD1 


B4J6C02 B1H6A02 
-5 Vde id It 
B4U4B06 > Under Voltage SD2 S10 
B3K6B04 BIE6DO4 


pages ee eee S06 


B4K6B04 BIHG6E04 


B4X3B13: -1,5 Vde Under Voltage SD2 509 


Bil -1.5 Vde SD1 Sense U12 


-1.5 Vde SD2 Sense 


PSM 
Control 


A4C1E13 
-1.5 Vde Under Voltage Bd A4 BANGED P11 
A4R3B13 > > 


A3C1E13 BINTE13 


A3R3B13 -1.5 Vde Under Voltage Bd A3 S02 


Two-Channel Switch Pair, Additional Feature 


-1.5 Vde Bd A4 Sense $02 


-1.5 Vde' Bd A3 Sense 


S08 


M13 


- | See eee 
| 
| 
| 
| 


A2CIEI3 BIL6DO2 


-1.5 Vde Under Voltage BD A2 
A2R3B13 > aererrereat > 


AIC1E13 BILID11 
-1.5 Vde Under Vol! 
AIR3B13 nder Voltaged BD Al 


Four Channel Switch Pair, Additional Feature. 


-1.5 Vde and -5 Vdc Distribution and Sense (Cont.) PWR 58 


+5 Vdc Distribution and Sense +5 Vdc Distribution and Sense PVR 61 


This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 


wiring. Use YAxxx reference to 
find the correct page.) 


Gate TB 
YA151 
YA133 ”, 
cP201 FS egnencesi /) GTB 2-2 (To A2 Board) _ 
Te ae OF —-O O D YZ) GTB 4-1 (To B4 Board and A4 Board) 
TB-1 
Return D eee les () GTB 3-1 (To B3 Board and A3 Board) 
YZ) GTB 1-10 (To Al Board) YA211 
pueabes +5 Vde SR Over Volt 
+5 Vde Base? +5 Vdc’ SR Over Volt Ret 
Regulator 
BI A2D03 +5 Vde V SR Over Current 
+24 Vdc Bias sain 
BIA2D02 +5 Vde SR Over Current Ret 
—_—Ee ome Gee Guu ewe Gey ewes cee eee aus eeewen wee qeewen cou==e Geese euneee eeeee eee ewes | eee esses eo 
B1A2B05 +Regs Bulk On Under Volt 
J1-4 : 
Service Note To §101 For 5Vde 21035 
An open or short circuit in the sensing logic can cause an J1-3 ‘$103-6 
undervoltage symptom. A short circuit can overload the +To $102 For 5 Vdc 
regulator causing a drop in the output voltage. An open circuit ; 
can cause a failure to sense a good voltage level. YA137 
+From $102 For 5 Vde 3103-15 B7 $102 AG 


When performing continuity checks with an ohmmeter, isolate 
the line being checked from the power supply or the logic boards . 
to prevent inaccurate ohmmeter readings. (Parallel paths +From $101 For 5 Vde 5103-11 B2 S101 ag 
through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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+5 Vdc Distribution and Sense (Continued) 


Service Note 


An open or short circuit in the sensing logic can cause an 
undervoltage symptom. A short circuit can overload the 
regulator causing a drop in the output voltage. An open circuit 
can cause a failure to sense a good voltage level. 


When performing continuity checks with an ohmmeter, isolate 

the line being checked from the power supply or the logic boards 
to prevent inaccurate ohmmeter readings. (Parallel paths 

through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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+5 Vdc Distribution and Sense (Cont.) PWR 62 


This diagram is logically correct, 
but not point-to-point. See the MDM 


power diagrams for point-to-point 
wiring. Use YAxxx reference to 
find the correct page.) 


B4J6C04 B1D6E04 


+5 Vde { Vv 
DAVE O03 pea eee eS 


B3J6C04 B1H6A04 


+5 Vde Under Voltage SD2 
B3V6D03° §—$—_—_—_> > rds 


' A3B1E13 | | 
1 A3R4D03$ >) +5 Vde Under Voltage Bd A3 S is U04 | 
| - BIM6EO4 | 
| aanavos} ‘S_ +5 Vde Under Voltage Bd A4 Ss BO9 | 
YA217 | 
[iwo-Channel Switch Pair, Additional Feature . 
rT | YA409 
A2B1E13 BIM6DO02 


+5 Vde Under Voltage Bd A2 BO9 


A2R4D03 ———_)—_ OO OOD? 


A1BIE13 BIM1D11 


+5 Vde Under Volt Bd Al 
PT enna ch A) ee 


U04 


ne eee eee ea AR | 


[_Four Channel Switch, Additional Feature 


PWR 62 


+5 Vdc Distribution and Sense (Cont.) 


+6 Vdc Distribution and Sense 


YA131 : illals. 7 
oS oe CP203 J2-1 
10.7 Vde For $01 nao A 
Bulk 
a ~ CP208 J2-12 
’ For SD2 
O<d-—O e 
6 Vde 
Regulator 
J1-8 
B1A2013 
J1-6 
GTB 1-3 140 
= J1-13 
+24 Vdc Bias : -| J1-7 
+From $102 For 6 Vdc 
B1A2813 a 
YA211 +From $101 For 6 Vdc 


-Turn on 6 V Reg. 


Service Note 


An open or short circuit in the sensing logic can cause an 
undervoltage symptom. A short circuit can overload the 
regulator causing a drop in the output voltage. An open circuit 
can cause a failure to sense a good voltage level. 


When performing continuity checks with an ohmmeter, isolate 
the line being checked from the power supply or the logic boards 
to prevent inaccurate ohmmeter readings. (Parallel paths 
through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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PWR 63 


+6 Vde Distribution and Sense 


This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 
Use YAxxx reference to 


wiring. 
Gate TB find the correct page.) 
YA151 


A GTB 2-11 (To A2 Board) 


. | 
6 Vde to SD1 QP) GTB 4-11 (To B4 Board and A4 Board) 


1 
—@) GTB 3-11 (To B3 Board and A3 Board) 
G 


— 


4+6Vde to SD2 


\ 


- @ GTB 1-11 (To Al Board) 


YA211 
B1A2B809 

+6 Vde Over Volt 
B1A2B08 +6 Vde Over Volt Ret 
B1A2D09 

+6 Vde Over Current 
B1A2D06 


+6 Vde Over Current Ret 


+To S101 For 6 Vdc v10%3 


+To S102 For 6 Vde 
YA405 


B1C2 


Go2| 


5103-14 FO6 S102 E08 


Ju 


FO6 S101 E08 


M02 
JO2 


-Turn On 6 Vde Reg Sense _ JO7 


PSM 
Control 
Card 


PWR 63 


+6 Vdc Distribution and Gane 


+6 Vdc Distribution and Sense (Continued) | 1.6 Vdc Distribution and Sense (Cont. PWR 64 


This diagram is logically correct, 
but not point-to-point. See the MDM 
power diagrams for point-to-point 


wiring. Use YAxxx reference to 
find the correct page.) 


YA407 YA405 


BI1C2 


B4K6BO02 
+6 Vde Under Voltage SD181E6002 4, 
B4X2D12 t$—~ >_> 
YA217 
B3K6BO2 46 Vac Under Voltage SD2 BIH6EO2 Gog 
B3X2D12 | > peas 
Control 
Card 
| od ame. GEE aa qe aug wm «ew cen ewe cae _ —_ a ee ewe ewe eee ee ee ee ee ae qe ee en ue ou eee auep qua wees emp ee GE EET eww wr ew euF ewe eee Ge ae = we a E> or Sa Rene nt eo Pee 
l 503 nen ASCICT! 16 VdeUnder Voltage bd aa — O'NECO? S05 M11 
i t——_ 
| U02 ASCICIT 46 Vie Under Voltage Bd AZ = BINICTI S04 Sit { 
A3R20 12 5 >_> SS 
| i 
y YA217 | { 
| [ 
+6 Vdc’ Bd A3 Sense | 
j 
+6 Vde Bd Ad Sense i 
| { 
| Two-Channel Switch Pair, Additional Feature e 
Service Note Q YA409 i 
An open or short circuit in the sensing logic can cause an j | 
undervoltage symptom. A short circuit can overload the | A2cicit +6 Vde Under Voltage Bd A2 BIM6A04 S05 | 
regulator causing a drop in the output voltage. An open circuit A2R2D12 §-————_—> 
can cause a failure to sense a good voltage level. | j 
A1C1C11 + BIM1A13 
When performing continuity checks with an ohmmeter, isolate { A1R2012 ;———> 6 Vde Under Voltage Bd At S04 | 
the line being checked from the power supply or the logic boards | |. 
to prevent inaccurate ohmmeter readings. (Parallel paths | | 
through electronic circuits can be misleading, causing ohmmeter ; - 
readings that are inaccurate.) Ra al US LCN Es ee no aa ee ne eer ee EAE re 
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Seale iceutiani vent | +6 Vdc Distribution and Sense (Cont. PVR 64 


DC Distribution-Subsystem Storage 


Notes: 


1. 


This diagram is logically correct, 
but not point-to-point. 
power a Pee for point-to-point 


Ww 
f 


MIM 


YC800 
Y H 
. Al 11 YC800 YC8soo YC800 CPCo1 
Rectifier ° ° 
Filter 
PCO2 
Ferro cP 5V e 0 e : 
Transformer: Co5 
CPCO3 
Rectifier 2 U O 
Transformer Filter CPCO4 
9V O e O 
YAI1I1 YC200 CPAOl YC400 
PAQ2-1 


Ferro 


Transformer 


PA02-4 


| Transformer 


The power distribution cards are located on the hinge end of 
Gate 01B (see LOC 75). 


Present on machines without expanded storage and 32M 
bytes of subsystem storage. 


Regulator 
YC700} B40 


(See Note 2) 


See the MDM . Regulator | 
Y¥C720} B10 


iring. (Use YCxxx reference to 


ind the correct page.) (See note 2) 
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Regulator 
Regulator +5 Vde 


. 5 V Bulk 


9 V Bulk 


5 V Bulk 


9 V Bulk 


YC400 


Rectifier 
CRAQ2 


Rectifier 
CRAO3 


+5 Vde © 
+ 8.5 Vde 


+5 Vde 
+ 8.5 Vde 


+5 Vde 
+8.5 Vde 


PCO1-1 


DC Distribution-Subsystem Storage PWR 66 


YC820 PCO2-1 YC850 


1.7 Vde 


YC830 


CPA04 


PA12-1 PA14-1 


Yc400 1BP02 


01B Gate 
CPCP 


Subsystem 
Storage 
Control 


Power 
Distribution 
Card 

(See Note) 


1.7 Vdc 18P03 


4 


YC650 


+5 Vde 
1BP12 01B Gate 


1BP08 Subsystem Board 
Storage + 8.5 Vde 


1BP20 Power 


Distribution 
1BP16 | Card 


YC760 
+ 
oy 
1BPO9 ~5 Vde 01B-A2 
Board 
| +85 Vde | 
1BP17 


(See note 2) 


cr DC Distribution-Subsystem Storage PWR 66 


+12 Vdc Distribution and Sense 


This diagram is logically correct, 
but not point-to-point. See the MDM 


power diagrams for point-to-point 
wiring. Use YAxxx reference to 
find the correct page.) 


+12 Vdc Distribution and Sense 


YA132 YA133 YA137 VAIS! 
424 Vde ae 441 J410 | 442vde Tosp1sw 44913 cog_ $191 Dog 5101-9 +42 Vac From SD1 SW To Bd B4 are 
Bulk a aia v N >——_o—__ bo ——_4 ——_—_—-— oo FD : 
#12 Vde tosp2sw 4102-3 cga $102 Hog = 4102-9442 Ve From SD2 SW To Bd B3 YA405 
>—_—_—_o—_po——_ GTB 3-7 
+12.0 Vde eres 
Regulator YA211 
B1A2D05 
+24 Vdc Bias +12 Vde SR Over Volt 
B1A2D04 +12 Vde SR Over Volt Ret 

{Part of the 

Multilevel B1A2B07 +12 Vde SR Over Current 

Regulator) 

B1A2B06 +12 Vde SR Over Current Ret 
YA211 BIA2D10 +12 Vde Reg Bulk On U.V. (+24 Vde) 
BIA2D12 
YA211 
GTB 1-3 eines -Turn On 12 Vde Reg 
B4K6D04 442 Vde Under VoltagesD1 BIF6A04 =, D13 —Turn On 12 V Regs 
B4U4B11 ;——_> 
PSM 
B3K6D04 B1J6B04 oe: 
Service Note | sauaat S +12 Vde Under Voltage SD2 Mmo3{ Card 


An open or short circuit in the sensing logic can cause an 
undervoltage symptom. A short circuit can overload the 
regulator causing a drop in the output voltage. An open circuit 
can cause a failure to sense a good voltage level. 


When performing continuity checks with an ohmmeter, isolate 
the line being checked from the power supply or the logic boards 
to prevent inaccurate ohmmeter readings. (Parallel paths 
through electronic circuits can be misleading, causing ohmmeter 
readings that are inaccurate.) 
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+12 Vdc Distribution and Sense 


PWR 68 


PWR 68 


Primary Power Panel - 


See LOC 41 (50 Hz) or LOC 43 (60 Hz and 50 Hz for Japan) 
for the location of the primary power panel. 


The primary power panel contains the primary ac circuit breaker 
(CB), ac circuit protectors (CP's), and the diskette drive switch. 
On this panel are: 

° CB401, primary ac circuit breaker 

. | CE convenience outlet 

e $W401, diskette drive ac power switch 

* —CP401, control power 

* CP402, input for 24 Vac transformer 

e CP403, CE convenience outlet 


e §=©CP404, ac input for maintenance power supply 


*  CP406, ac input for storage director power supply and PS2 
area Cxx subsystem storage supply. 


CB401, Primary AC Circuit Breaker 
CP401 is the main ac circuit breaker in the 3880 (see YA11 1). 


In the Off position, ac power is removed from every power 
supply in the 3880. Main ac power is present in this box. 


SW401, Diskette Drive AC 


Switch 401 controls power to the diskette drive motor (see 
YA111). 


CP401, Power Control +24 Vdc 


CP401 distributes +24 Vdc to the power control circuits and the 
cover interlock switch (see YA115). 


CP402, Input for 24 Vac Transformer 


CP402 distributes input ac power to the 24 volt bootstrap 
transformer (see YA115). 


CP403, CE Convenience Outlet 


CP403 distributes ac power to the CE convenience outlet (see 
YA115). 


CP404, Maintenance Power AC Input 


CP404 distributes ac power to the maintenance power supply 
(PSM power supply). See YA111. 
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CP406, Storage Director Power Supply AC 
Input 


CP406 distributes ac power to the storage director power 
supply PS1 and to the subsystem storage power supply PS2 


- area Cxx. See YA111. 


CB 401 
Service Disconnect 


881216 A15621 
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+24 Vde Bootstrap 


CP401 


O 


(O) (©) Ons) 


sw401 CP402 CP403.  -CP404~—scP405 
Diskette CO XFMR CO PCM PS3 
Drive 


= Ea | 


Primary Power Panel 


PWR 72 


Primary Power Panel PVR 72 


Subsystem Storage Power Supplies | Subsystem Storage Power Supplies PWR 73 


CPA01 Through CPA04 (PS2 Area Axx) 


* CPAO1 through CPAO3 distribute the ac voltage to the dc 
power supplies (Area Axx and Area Bxx). 


* CPA04 distributes +5 Vdc to the 01B gate, A1 board. 
CPCO1 CPCO2 CPCO3 


OO® 


CPCO1 Through CPCO5 (PS2 Area Cxx) 


¢ CPCO1 and CPCO2 distribute bulk voltages to regulator 
C10. Auxiliary power (+1.7 Vdc and +5.0 Vdc) from 


regulator C10 is distributed to SD1 (01A gate, B4 board). (@) CA) 


CPCO4 CPCO5 


¢ CPCO3 and CPC04 distribute bulk voltages to regulator 
C20. Auxiliary power (+1.7 Vdc and +5.0 Vdc) from 
regulator C20 is distributed to SD2 (01A gate, B3 board). 


+6 V,-5 V,4+8.5V 


+1.7V,+5V 
¢ CPCO5 distributes ac power to Area Cxx. 


Cache Power 
Bxx 


Storage Director 
Auxiliary Power 
Cxx 


PS2 CSAC Card 


INPUT 200/208 230/240/ REG REG REG REG 
VOLTAGE 400/415 Bio B20 640 a FAN 


$2 $3 


PS2 Bxx 


BEEENEEE 


+1.7V,+5V 


AC Distribution/Control 
Board Power 
Axx 


A01 A02 A03 


QO [A 


PS2 Axx 
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Operator Panel 


The operator panel has the following controls and indicators: 
-¢ Unit Emergency switch 
* Subsystem Power switch and indicators 


* Subsystem Configuration indicators and switches. 


Unit Emergency Switch 


The Unit Emergency switch is normally in the Power Enable (up) 
position (see YA171). In this position, subsystem power is 
controlled by either the system, the Subsystem Power On/Off 
switch on the operator panel or the Maintenance Power On 
switch on the power switch panel. 


The Power Off (down) position removes power from the 3880, 
disables all other 3880 power switches, and inhibits the 
subsystem power-on sequence. The normal power-off sequence 
is not performed, and all 3880 operations and attached devices 
are stopped. , 


CAUTION 

The Unit Emergency switch does not cycle off subsystem 
power. Because the power is not cycled off, customer 
data can be lost and devices attached to the 3880 can be 
damaged. 


Cr i i i i eS | 


Cr i i Se i a a Sy 


Note: When two 3880 machines are installed in a 
dual frame configuration, if either of the Unit Emergency 
switches are in the power off position, power is 
removed from both 3880s. 


Subsystem Power Switch and Indicators 


The Subsystem Power switch turns 3880 power on and off. 
The indicators show the status of the power-on sequence and 
the power supplies. 


Subsystem Power On/Off Switch. 


The Subsystem Power On/Off switch turns ac power on or off to 
the 3880 subsystem (see YA171). Pressing the top of this 
switch turns ac power on, pressing the bottom of this switch 
turns ac power off. The power-on function of this switch is 
disabled when the Unit Emergency switch is in the Power Off 
position or when the Power Select switch (on the power switch 
panel) is in the Local position. The power-off function is not 
disabled by the Local position of the Power Select switch. 


The Subsystem Power On/Off switch does not have to be used 
to turn 3880 power on when the Power Select switch is in the 
Remote position. The system power-on sequence of an enabled 
processing unit can start the 3880 power-on sequence. 
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Power On Indicator 


The Power On indicator lights when the ac power is turned on to 


all power supplies in the 3880 (see YA17 1). 


Power Complete Indicator 


The Power Sequence (seq) Complete indicator lights when the 
3880 subsystem (including the attached devices) power-on 
sequence is completed (see YA17 1). 


Check Indicator 


The Subsystem Power Check indicator lights when a failure is 
sensed in the 3880 power supplies (see YA171). The Check 
indicator and the Power Check register are reset by pressing the 


’ DC Power System switch on the power switch panel to the On 


position. 


Subsystem Configuration Indicators and 
Switches 

The subsystem configuration part of the operator panel contains 
a set of indicators and switches for each storage director. The 
storage director indicators display the status of the 3880 
storage director. 


The channel switches enable or disable the processing unit 
channel to the storage directors. 


Check Indicator 


The storage director Check indicator lights when the storage 
director senses any check condition. 


Wait Indicator 


The Wait indicator lights when the storage director is not 
processing information and is waiting for a request from the 
channel, drive, or MD (see YA17 1). 


Status Pending Indicator 


The Status Pending indicator lights when the storage director is 


not processing information and ts waiting for a channel to accept 


status information (in contingent allegiance), or a device to 
respond during a storage director device retry (see YA17 1). 


Process Indicator 


The Process indicator lights when the storage director is 
processing information (see YA17 1). 


881216 A15621 A21802 Co 
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Disable Indicators 


The amber Disable indicator for each channel switch lights to 
indicate that the channel is disabled (see YA171 or YA173). 


Channel Switches 


The channel switches in the Enable position permit data flow 
between the indicated channel and the storage director (see 


YA171 or YA173). 


The channel switches in the Disable position stop the flow of 
data between the indicated channel and the storage director. 


Subsystem Power 


on O40: © 


Power Power Check 
On Seq 
Complete 


Subsystem Configuration 


Storage Director 


Pending 
Storage Director 
2 
OO. Oe O 


Check Wait Status Process 
Pending 


Operator Panel PWR 714 


Unit 
Emergency 


= Power Enable 


Power Off 


Channel 
A C 


Enable Enable 


L lojl_Jo 


Disable Disable 


Enable Enable 


O 


Disable Disable 


. Switch Pair, 
Additional 
Feature (TCA) 


Enable 
| Jo 
Disable 


Enable 


Disable 


Disable 


Enable 


Enable 


L_Jo 


Disable Disable 


Enable Enable 


o|L_Jo 


Disable 


—— 


Eight-Channel [ 
Switch | 
Feature (FCA) | 


Operator Panel PWR 714 


Power Sequence Distribution-Host System 


Circuit Objectives 


‘This circuit gives support to power on/off by the 3880 or by the 
supporting system. 


Sequencing Prerequisites 


When the Power Select switch on the power switch panel is set 
to the Remote position, the sequence-complete relays, K703 
and K704 {J must be picked to return the Power Sequence 
Complete line to the host system [J]. When the Power Select 
switch is set to the Local position, the K703 and K704 relay 
points are bypassed. If the Unit Emergency (UE) 2 | switch is in 
the Off position, K703 and K704 are picked immediately. This 
condition prevents a system hang if the storage director has 
been turned off by the Unit Emergency switch. 


Relay K805 must be picked first to supply a ground return 3 | so 
that relays K703 and K704 can be picked. Relay K805 is 
picked when all attached device strings return their power 
sequence complete levels to the storage director (see PWR 82). 


Parts with 3-digit numbers are found 
on the following pages: 


Ixx on YAI37. and YA181 
2xx on YAI31 
3xx on YAI21 
lxx on YAITT and YAHIS 
5xx on YAI71 
7xx on YAT61) and YA163 
8xx on YAIQ1 
Axx on YC400 to YC560 
Bxx on YC600 to YC760 
Cxx on YC800 to YC850 


Notes: 


1. CP406 Aux contacts are installed on all 50 hertz machines 
except those for Japan. 


2. A jumper must be installed between the 2 pin and the 5 pin 
- of the H connector to power-on with the Power Select 
switch in the Remote position and no host selection. 


3. 3880 machines installed in a dual frame configuration have 
their Unit Emergency switches connected in series. 


3880 
MIM 
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Unit Emergency. c~ 
Switch in Other | 


Unit Emergency 
Switch $501 


Power Sequence Distribution-Host System PWR 76 


This diagram is logically correct, 


3880 | Connect as Per Dotted “y Y but not point-to-point. See the MDM 
(See Note 3) | O-tDO j Lines when in a Dual pe au B1 Board Thermal power diagrams for point-to-point 
| 8 | 9 Frame Configuration ¢ N 8 | 9 wiring. Use YAxxx and YCxxx 
| O-7bdOo | UPOU reference to find the correct page.) 
1 5, 6 | 51 © Enable 
| | | Power Seq. Complete 
ae, See (Op Panel) O< 
5 Device Power 
Penne aw.) | sso1 unit EI omy 
| 1 Interlock | Emergency K805-1 
saay cpaot | : | switch K703 | Switch yg02-3  J802-4 | 
0 0 ome O—DO-40 O O--PO Y——> O 
| 27! 3 E J r 4 24V 
Boot Strap | (Bottom l Enable umpe 3 | : 
Supply | : Cover) (CPC Panel) 
| 1 
j_ (See Note ll | K704 1 Off 
OF 2 O 
Convenience Pick 
tal sea aa 
] Outlet Relay (CPC Panel) 
. : 3880 ie are S502 S106 on 
Pick hf oe Power On Power Select Power Off 
{From 2-1 - 
Host) O<) 
ee ee ee ee a7 H8-1 H8-6 , S104 Remote 4A | 4B 


Device Power 
Complete 


er ee ee ee eet] 
ecm Ce n,n ee Ce nee nd 


H1-2 H1-5 


K701-2 


=e qum ccm qieee cue ee cee ee cee ee ee eee ce cD ceemee eee oe co cee ee ee ee ee ee ee oe oe 
= 
° 
wn 
= 


3880 

. Sequence 
Complete 
(To Host) 


+V From 
Hout 3 4 Aes H1-4 
H2-3 H2-4 
Device Power 
Complete 
H8-3 H8-4 
J J 
ae ee ee ee es Oe eee K701-1 
Plugs To Connectors YATES 
H1 Through H8 
ome 
K702-1 
> 
O O 
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Maint. Power On | | 
pee See 3A | Local 
. | 

’ 


Hold 
(CPC Panel) 


3880 Power 
Sequence Complete 


Power On 
5 (Op Panel) 


OD AB O) 
Main Contactor 


A BO To PSM Control Card 


(Picks K702 if a B-type Power Failure Occurs.) 


Power Sequence Distribution-Host System PWR 76 


Power-On Sequence for Attached Device Strings 


Sequencing Attached Device Strings 


‘The Model 21 can have a maximum of two device strings, with 
two 3350s per string. The Model 23 can have a maximum of 


two device strings, with four 3380s per string, making a total of 


32 addresses (4 addresses per device). If there are fewer than 
eight device strings, dummy plugs must be used so all 
sequencing relays can be activated. 


Note: If the Device Power Sequencing switch is in the 
Disable position, the Power Sequence Complete 
indicator turns on when +24 Vdc is supplied to the 
device interface board. Relay K810 does not pick. All 
power sequencing relays pick as soon as the device 
strings are powered on or if dummy plugs are installed. 


Odd-Numbered Device S trings 


The first group of four (odd-numbered) device strings is started 
by activating relay K810. Primary power relay K701 must be 
picked and a start request received from the power sequencer 
and monitor (PSM) control card to pick relay K810. The start 
request is a logical ground return for relay K810. Once K810 is 
picked, it holds power by the K810 contacts. The pick signal 
from.the PSM control card is no longer needed. 


DEVICE 
POWER 


DEVICE POWER STRING RELAYS 
CONTROL 
CONNECTORS| N/O AT START | COMPLETE 


KB10-13/14 


a : 
i 
5 [ae 

=a 

: 
Te 


Coc a 


NOTE: Each of the relays has an LED 
across its coil, visually showing if 
the device string is powered on. 


- K801 through K809 


When relay K810 is picked, device strings 1, 3, 5, and 7 are 
started. The corresponding hold relays K801, K802, K806, 
and K807 pick because the device strings are powered on or a 
dummy plug is in the cable connector. Also, the correct LED on 
the device interface board is lighted as each hold relay is picked. 
Each hold relay has its own hold point to prevent powering off 
the subsystem if any of the devices power off. Relay K811 
picks when all of the odd-numbered device strings are powered 
on. 


_Even-Numbered Device Strings 


Relay K811 starts device strings 2, 4,6, and 8. The 
comparable hold relays K803, K804, K808, and K809 are 
picked when the device strings are powered on or a dummy plug 
is in the cable connector. Also, the correct LED is lighted on the 
device interface board as each of the hold relays is picked. 


If the even-numbered (last group of four) device strings are all 
successfully powered on, relay K805 can pick. The K805-1 
contact point causes relays K703 and K704 to pick and 
complete the power sequence; the indicator turns on at the 


_ Operator panel. 


Relay Terminal Locations 


The relay terminal locations, K801 through K809, K810 and 
K811 (wiring side) are shown in the following illustration. 


K810 and K811 


Oona Of 


—_ 
NQ 


1 

° 
5 
° 
9 
oO 


° 


Co PI) 
On 


Relays K701 through K704 can be changed with relays K801 
through K809. 


Note: Common relays can be swapped to verify failing 
relays. 
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Power-On Sequence for Attached Device Strings 


Start Power Device Sequence Driver 


The start device power sequence driver circuit is located on the 


_ power sequencer and monitor B1E2 control card and is turned 


on after power on reset is dropped. If the attached device string 
is connected to two 3880s, either 3880 can power up the 
string. If one 3880 powers up ‘the string, the second 3880, 
when powered on, receives an immediate Device Power 
Sequence Complete and the Power Sequence Complete indicator 
comes on. This occurs even if the second 3880 has an action-B 
failure while powering on. . 


An action-B failure powers off the 3880 because of a failure in 
its power system. 


Power-On Sequence for Attached Device Strings 


PWR 81 


PWR 81 


Power-on Sequence for Attached Device Strings (Continued) 


This diagram is logically correct, but 
not point-to-point. See the MDM power 

‘|diagrams for point-to-point wiring. 
(Use YAxxx and YCxxx Reference to 


find the correct page). 3880 
Power Sequence 
Complete 
4 
Bootstrap a 
Supply | CP406 Aux ] Salers 1 P 
, S nterloc 
CP401 | = Switch 
24 Vde e e ome O—DO O e 
(See Note 1.) | (Bottom 
| Cover) 
L J R504 
Device Power Control 
Connectors 01 - D8 CR705 
Parts with 3-digit numbers are j | ' 
found on the following pages: | J801-1 
1x YA137. and YAI81 Device Power | a tees 
2xx YA131 Sequence This circuit is 
oo YA121 Complete | repeated for ’ 
XX YAII1 and YATI | each device 
5xx YAI7) : ! | string attached. ae = 
Le YAI61 and YA163 | 
XX YAI91 
Axx YC400 to YC560 Device 1 § G Se _24 V to Device 
Bxx YC600 to YC760 ! 
Cxx YC800. to YC850 | 
| 4} 
Tailgate I 
Connector | Install! a dummy plug between 
| device power control connections 
3 and 4 if no device is being used. 


Notes: 


1. CP406 Aux contacts are installed on all 50 Hertz machines 
except those for Japan. 


Power-On Sequence for Attached Device Strings (Cont.) 


PWR 82 


| Unit Emergency Switch 
in Other 3880 
K 805-1 Connect as Per Dotted | (See Note 3) 
as Lines when in a Dual O-+DO YA171 
Device Power Frame Configuration | 5 6 | 
Sequence Complete | | 
J802-4 3801-5 | 34 
= 24vV Rene alias Convenience 
Power c= Outlet 
bed ‘age 
¢ x 8 9 
0 OP Panel e SO ON e 
P ff 5 6 oer 
is at POON ele cea a ee ee Thermal 
Power Unit Emergency _ 
Seq Complete Switch S501 _ 
4 (On OP Panel) — l 
ae | PSM Control Card BIE2 
Cc Device Power — Enabiel | 
] Sequencing Switch B10 cae. 
S105 O<] O Circuit 
O- y K701-2 Enable I meal Oriver 
10 Power On O<J O O Disable 
y —_ Start Device 
Disable Power Sequence 


Start Odd-Numbered 


K810 | Device Strings 


YA191 


7 


13 14 
O O 


= 


(End of POR) 


8} 24 V Return 
[s Device Power Control 
Connectors 01-08 


| 
a_i Device 1 Unit Sour 
KV, evice nit Source 


> 
Odd-Numbered Device Strings | Wevice i On | 14 
807-3 801-3 802-3 806-3 bana E N | 
S hat aia aia K807-2 5. Power Hold 
| Katt | evice Strings (SeuChar 
7 A 7 7 7 . A sneer Note 2.) PWR-83) 6 Power Pick 
oy Woo. ot "1 ; 
Power Even-Numbered Device Strings Device Interface | 
Sequence> (See Note 2.) ° Board | 
-ceeseeaaeninnesenaentermnmemaantieemnemenmeaememmean 
Complete 811-6 
809-3 808-3 804-3 
6 7 7 7 15 ; swe 
t 
10 1 "1 1 16 sae 


2. If all even-numbered strings have dummy plugs, failure to Service Notes 
pick K805 could be caused by K811 not being picked. 
Relays K810 and K811 can be swapped to aid in diagnosis. 
3. 3880 machines installed in dual frame configuration have K801 through K809 are all the same type of relay and can be 
the Unit Emergency switches connected in series. swapped. 
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Power-On Sequence for Attached Device Strings (Cont.) 


The status (activated or de-activated) of the relays on the device 
interface board can be easily determined during diagnosis. With 
3880 power on, observe a relay as you remove and reinstall it. 
You can feel and hear the relay as it releases and picks. 


PWR 82 


Power-on Sequence for Attached Device Strings (Continued) Power-On Sequence For Attached Device Strings (Cont. PWR 83 


Note: Circuit diagram is on PWR 84. 


Legend: wmmummememm The bar indicates the active condition of the signal, not its level. 
muni. The shaded area indicates variable timing. 


z 
i=) 


a Ea 


Relay K810—13/14, 5/6, 9/10, and 
15/16 (See PWR-84) aud 


Relays K807, K801, K802, and 
K806 YA191 
R 


elays K801, K802, K806, K807 
#3N/0 YA191 


Relay K811—11/12, 7/8, 13/14, 
and 5/6 (See PWR-84) al 


Relays K804, K808, K809, and YA191 
K803 

Relays K803, K804, K808, and YAIOI 
K809 # 2 or 3 N/O +K811 15/16 


Relay K805—1 picks sequence com- ey 
plete relay and turns on the indicator 


2 totwKeroneey | | 
| 3 Start Power Up For Contetlers 1.3.57 | | | | 
err or ee a eee ee a eT ee ee Ga 

5 Pick K811 Relay Start Even - Numbered Device Strings a ae ae ee ee 


_ 6 Start Power Up For Controllers 2, 4, 6, 8 ee ee ee ee ee 


7 Picked By Controllers Devise Complete | ||P 
8 __Pick K805 Device Power Sequence Complete ae ae ae ee ae 


Ped 9 Relays K703 and K704 3880 Power Sequence Complete (To Host System) a ae Se 


a a 
< 
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Power-On Sequence for Attached Device Strings (Continued) 


3880 
Power Sequence 
Complete 
Bootstrap 
Supply S CP406 Aux “a Safety : ° 
5 Interlock 
cP4o1 | Switch 
24 Vdc O O OO O—-DO O O 
(See Note 1.) 4 (Bottom 
| | Cover) = 
eae eae a J is 


Device Power Control 
Connectors 01 - 08 


Unit Emergency Switch 
in Other 3880 


(See Note 3) 


YA171 
Connect as Per Dotted 
Lines when in a Dual 
Frame Configuration 


K805 - 1 


Device Power 
Sequence Complete 


J802-4 J801-5 
24 V Return 
Power 9 5 — 
A Enab'- | O 
+ ‘ | x 8 9 
OP Panel 
Ans | ai 
| __Powero | 5s Se 
L502 Power Unit Emergency 
Seq Complete Switch S501 
(On OP Panet) 
CC 
| 
6 Enabte! 
O y= K701-2 
10 Power On ON \ O 
Disable 


CR705 


a od 


Power-On Sequence for Attached Device Strings (Cont.). 


—_— 
Device Power 
Sequencing Switch 
$105 


PWR 


This diagram is logically correct, 
but not point-to-point. 


See the MDM 
power diagrams for point-to-point 
wiring. Use YAXXX and YCXXX 
reference to find the correct page). 


O<] O ° a lala 
B1 Board Outlet 
Thermal 

— 

| | PSM Control Card B1E2 
Enable | | 
B10 
Ox<] O 


| 
O Disable 
Start Device 
Power Sequence 
(End of POR) 


i i] Start Odd-Numbered 
| J801-1 YA191 K810 | Device Strings 2 | 
Device Power | | 
Parts with 3-digit numbers are Sequence | This circurt is 
found on the following pages: Complete | repeated for 
| each device 
1xx YAI37_ and YA181 | [string attached. Loo 
2xx YA131 4 
3xx YAI21 
bxx YAII! and YAIIS Device 1 HO 3 | 24 V to Device 
5xx YANN I 8124 V Return 
Le nh vate and: VAG3 | Device Power Control 
41 01-08 
Axx YC4OO to YC560 | @ O POnpestors 
Bxx n Y¥C600 .to YC760 Tailgate | | 
Cxx YC800 to YC850 Connector | tnstall a dummy plug between | 
| device power contro! connections 13 1 Device 1 Unit Source 
; ome ia. J. 
3 and 4 if no device is being use Ould tumbered: Device Sirlnes K810 Aa PR 
{ j i 1On 
ima a sate 807-3. 801-3 802-3 806-3 
S a oe ee K 807-2 5 Pawerkld 
K811 ieee a (See Chart 
t l ? "bd BD (See Note 2.) PWR-83) Power Pick 
11 VW 11 1 
Power Even-Numbered Device Strings Device Interface | 
Notes: Sequence (See Note 2) ) Board | 
Complete 
A : 809-3 804-3 
1. CP406 Aux contacts are installed on all 50 Hz machines 808-3 
except those for Japan. 
24 V Return 


2. If all even numbered strings have dummy plugs, failure to 
pick K805 could be caused by K811 not picked. 


3. 3880 machines installed in a dual frame configuration have 
thar Unit Emergency switches connected in series. 


3880 
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Service Notes 


84 


The status (activated or de-activated) of the relays on the device 
interface board can be easily determined during diagnosis. With 


3880 power on, observe a relay as you remove and reinstall it. 


Relays K810 and K811 can be swapped to aid in diagnosis. 
K801 through K809 are all the same type of relay and can be 
swapped. 


You can feel and hear the relay as it releases and picks. 


A15621 
01 Apr 85 


17 Jun 85 


Power-On Sequence for Attached Device Strings (Cont.). 


PWR 84 


End of MD Guided Maintenance 


lf the power problem is not solved by the MD or an intermittent 
power problem is indicated, complete the following procedures. 
-The steps are listed from most probable to least probable for 
repair of the machine. Perform the following steps in the 
procedures if they have not already been done. 


After performing each step, determine whether the repair has 

been completed. If it has, restore the machine to normal 

operating condition and return it to the customer; if not, go to ° 
the next step. 


Power Analysis (With Symptoms) 


If the power sense registers are now being displayed by the MD, 
copy the register contents, since data can be lost if the problem 
is intermittent. 


Note: Use MD option 8 to display the power sense 
registers if the register contents or a power symptom 
code is not known. 


Use the power symptom code table on PWR 40 (PWR 41 for 
Subsystem Storage), and the available power sense information 
to determine the reference diagram of the failing area. Always 
reference the lowest-order power code (that is, 1x before 2x). 


1. 


Note: Use PWR 33 to determine acceptable voltage 

ranges in the following steps. 
Use the reference diagram to isolate to the failing unit by 
checking for incorrect: 
1. Voltage sense levels at the card input (determines defective 

sense cards) 2. 
2. Voltage distribution (use test points on PWR _ 33 pins to 

determine open distribution lines) 
3. Regulator input voltages 
4. Regulator turn-on signals 
5. Regulator reference voltages 
6. Regulator grounds. 

3: 

Some aids in isolating problems are: 
¢ For under-voltage indications, check the level of the voltage 

pulses as the machine attempts to power up (use PWR 17 

for power up and down procedures). 
¢ Over-current and under-voltage indications together mean 

there is a short in the voltage distribution. 4. 


3880 


© Copyright 18M Corp. 1984, 1985 


Alternately remove power from storage director 1 and 
storage director 2, to help isolate the circuit with the 
over-current. Separate the distribution to isolate the 
circuits. 


Use the overload isolation procedure on PWR 32 once the 
defective circuit has been isolated. 


Always suspect the maintenance power supply (PWR 49) 
when the power check LED (operator panel) is on and no 
power sense information is available. 


Over-current or over-voltage indications alone do not turn on 
the power check LED (operator panel) and do not drop 
machine power. 


An over-voltage indication is usually caused by a defective 
regulator or sense card. 


Verify that the power problem has been corrected; if it has not 
been corrected, continue with Power Analysis (Without 
Symptoms). 


Power Analysis (Without Symptoms) 


Turn Off Machine Power 


Exchange the cards at 01A-B1C2, 01A-B1E2, and/or 
01A-B1J2. Also exchange the B1H2 card if the four 

channel, additional feature is installed. Verify that the 
power problem has been corrected; if it has not been 

corrected, go to the next step. 


Turn Off Machine Power If Still On 


Ensure that all power cable connectors are seated tightly on 
the device interface and central power control boards. 
Verify that the power problem has been corrected; if it has 
not been corrected, go to the next step. 


Ensure that connectors on the regulators and the gate 
boards, including the flat wire bus cables, are tightly seated. 
Verify that the power problem has been corrected; if it has 
not been corrected, go to the next step. 


See PWR 32 and 33 and check all voltages. Adjust 
voltages exactly. 


Check the ac ripple and exchange the rectifiers and/or 
capacitors as needed. Verify that the power problem has 
been corrected; if it has not been corrected, go to the next 
step. 


Turn Off Machine Power If Still On 


Check for loose screws and terminals in the maintenance 
power supply (see PWR 49). Verify that the power 
problem has been corrected; if it has not been corrected, go 
to the next step. 
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Check that the ac input voltage is correct. 


DANGER 

Lethal voltages are present in the power servicing 
area. Safety is most important. Assume all circuits 
are live until measured. Capacitors are possible 
exploding devices. Wear safety glasses when working 
in the power area. 


Always install all safety covers before powering on the 
machine. 


Check that all three phases are present at TB401 as shown 
on PWR 28. Verify that the power problem has been 
corrected; if it has not been corrected, go to the next step. 


Call for help. 


End of MD Guided Maintenance 


End of MD Guided Maintenance 


PWR 91 


PWR 91 


Check, Adjust, Remove, Replace 
Contents of This Section 


01A Gate Foot Adjustment .........0 0.0.0. eee ees 
Removal of Power Supply 2 Area Axx ...........00008: 


Diskette Drive 2.2... ce ee te eee ens 
INCFODUCTIONS 4 nck erence cee et Le i ee bh ae nd Oh ek 


TOONS, 25 Sasi gee Bis a 0G Bi dad dees eae ho hee o's ho BO ae 


Drive: MOtor jose oo eae ties CA re as wR ae ew ree 
Belt Tracking: i522 60. 2S Gk Seb sin ced ik whee eS er ee Aness 
Idler Assembly” 4-206 6056.4 wn: soe ee Soe See es SE ee wt eS 
Belt: Path ccs. 62d Cai te eres sini as ween Caney erred Le a 


Head And Pressure Pad ..... 1... ee ee ee 


File Control Circuit 2.0... ee ee eee 
IML Control and ‘Data Lines .. 0.0... ee ee es 
File Control Card) ae ibe ha Ah BARRE eee ete 
. File Control Card Pin Assignment ..........2 2.000 e eee 


Logic Board Maintenance ............ 02 ce eee eee eee 


Control Interface Wrap Cable Installation ........ ee 
CTL-| Wrap Test Description ©... 0.0... cee ee 


internal Electronic Wrap Test (All Models) ............ 
Internal Electronic Wrap Block Tool Connection ........ 
Remote Switch Feature ......... cee ee eee eee 
Channel Interface Cable Swap)... 2... ee 
Channel Interface Cable Swap, TCA .............005: 
Intraboard Cable Diagram, TCA FCA .............+4.. 
Cable Locator Chart TCA FCA ..... 2. ee ee eee 


Channel Interface Isolation Aids, TCA FCA ............ 
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Contents CARR 1 


Contents CAR R 1 


01A Gate Foot Adjustment 


Foot Adjustment 


Adjust the foot for 5 mm (0.2 in.) between the surface of the 
floor and the base of the foot with the O1A gate open. 


3880 _ ares 6315678 || 881143 
MIM Seq AU0001 | 2 of 28 13 Jan 84 


© Copyright IBM Corp. 1984, 1985 


Me. AW, 


881216 
15 Aug 
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01A Gate Foot Adjustment 


0O1A Gate Foot Adjustment 


My, 


CARR 10 


CARR 10 


ey, 


Removal of Power Supply 2 
Preparation for Removing Power Supply 2 
(PS2) 


Warning: Before starting this procedure, check the 01A gate 
foot adjustment (see CARR 10). 


In order to remove PS2 Area Axx, hoist assembly (part 
4479280) must be used. 


1. Have the system operator vary both 3880 storage 
directors off line to all attached systems. 


2. Set all of the Enable/Disable switches (located on the 
operator panel) to the disable position. The amber 
indicator will be lighted when the channel is disabled. 


3. Set the Subsystem Power switch (located on the 
operator panel) to the off position. 


4. Turn off CB401. 
DANGER 
Hazardous voltage. Switch off the wall circuit 


breaker. Disconnect the 3880 main power cord 
before starting this part of the installation. 


Cr eS oe Se 2 
ee i Se 


Se i Sc i i i SS Se 


_. 5. Remove the front and right side machine covers. 


Removal, PS2 Area Axx 


Note: See LOC 10 for location of Areas Axx, Bxx, and 
Cxx. 


__ 1. Before PS2 Area Axx can be removed, PS2 Area Bxx 
must be removed (see procedure this page). 


CAUTION 
PS2 Area Axx has a weight of 36.5 kg (81 Ibs.). 
Use the hoist to remove it. 


SO i, Sc SS ry 


a Se i Se Sy 


2. Disconnect PS2 Area Axx by removing the cables and 
connectors, (record their locations for reinstallation). 


“3. Extend the legs of the hoist, part 4479280, by 
removing the safety pins, extending the legs, and 
reinstalling the pins. 


4. Position the hoist over PS2 Area Axx. 
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Note: The hoist winch uses a friction clutch. 
To lower the cable, turn the winch crank 
counterclockwise. 


5. Attach the lifting cable to the lifting plate (part 
8576750) by inserting the bolt in the hoist cable 
through the holes in the lifting plate and tightening the 
nut 


6. Leaving enough slack in the cable, slide the lifting plate 
under the turned over ears on top of the power supply. 
Locate the plate so that the extended portion on the 
sides of the plate fit between the turned over ears on 
top of the power supply 2 

7. Remove the screws [J holding Axx in place. 


8. Lift the power supply out and lower it onto the trolley 


9. Disconnect the lifting cable from the power supply. 


Removal, PS2 Area Bxx 


Note: See LOC 10 for location of Areas Axx, Bxx, and 


Cxx. 


1. Disconnect the cables and connectors, (record their 
locations for reinstallation). 


__. 2. Remove the 4 screws holding Bxx in place. 


_ 3. Lift the power supply out and set it to the side. 


Removal, PS2 Area CXX 


Note: See LOC 10 for location of Areas Axx, Bxx, and 
Cxx. 


CAUTION 
PS2 Area Cxx has a weight of 24 kg (53 Ibs.). Use the 
hoist to remove it. 


Cn i i | 


es 8 © © © © © © © © © 8 © © 8 © 8 ee 8 


1. Unplug the power cord from the box. 

2. Unplug the cables inside the box (record their locations 
for reinstallation), and push them through the opening 
in the back panel. 


3. Remove the four screws holding CXX in place. 


4. Lift the power supply out and set it to the side. 


15 Aug 84 01 Apr 85 


Reinstallation 


To reinstall the power supplies reverse the above procedures. 


Note: See OC 10 for location of Areas Axx, Bxx, and 
Cxx. 


YY 


\ \ 


s 


yy 


Power Supply A 


Removal of Power Supply 2 


Removal of Power Supply 2 


CARR 20 


CARR 20 


Diskette Drive 


‘Introduction 


The diskette drive reads data from the magnetic surface of a 
diskette in the following applications: 


e Loading the initial control program 


_ © Diagnostic microcode storage 


Maintenance Procedure 
The diskette drive needs no scheduled maintenance. The 


success of this maintenance method depends on correct care of 
the diskettes and head carriage assemblies. 


Offline Servicing 

Maintenance of the diskette drive includes: 

¢ Diagnosis 

° Offline repair, checkout, and adjustment 
* Online verification 

Tools 


CE Alignment Tool 


The CE alignment tool (part 2200698) is used for: 


e Adjustment of the phototransistor assembly by mechanical 
alignment 


Head Cleaning Tools 
* Brush (part 2200106) 
* — Isopropyl alcohol (part 2200200) © 


¢ Cloth (part 2108930) 
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Safety | 


Personal Safety 

Because the diskette drive obtains its ac and dc power from the 
3880, voltage is present on the terminals and connectors when 
the drive motor is activated. 


Motor housing temperatures can be too hot to touch safely. 


Danger notices in this manual warn of personal safety hazards. © 


Machine Safety 

The diskette drive can be damaged by wrong operation or repair 
actions. Caution notices in this manual warn of actions that 
could damage the machine or diskette. 

CAUTION 

The diskette drive contains plastic materials that can be 
damaged by a various chemicals, including IBM cleaning 
fluid. 

To prevent serious damage to the leadscrew and carriage, 
lubricate the leadscrew only with IBM No. 6 oil when the 
head carriage is reinstalled. 

To prevent serious damage to the read/write head, clean 
the head only with isopropy! alcohol and a clean cloth after 


removing the diskette (see CARR 150 for head and 
pressure pad cleaning). 


i i i SS 
© 8 © © © © © © © © #8 © © 6 © © 8 © «@ #& 2© 8 8 © © # © 6 
i 
eS i 
a 
a 
i i i 


SS i Sc 


Diskette Drive 


Diskette Safety 


CARR 110 


To prevent diskette damage, observe recommended diskette 


handling and storage procedures. 


Diskette Drive 


CARR 110 


Diskette Drive (Continued) 


Diskette Cover 


Removal 


Warning: Do not let the pressure pad arm 4 hit against the 
head. 


1, Remove the two cover screws [EJ while holding the cover. 


2. Remove the cover carefully to prevent damage to the wires. 


3. Remove thea wires from the light-emitting diode (LED) 
actuator (the yellow wire goes to the LED terminal marked 
Y). 


4. Remove the wires from the clips on the cover. 


| Replacement 


Warning: Before reinstalling the cover screws, position the 
actuator bail under the pressure pad arm. 


ee a Se) 


a eS i 


Pressure 
Pad Arm 


To reinstall the drive cover, reverse the removal procedure. 
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881216 
15 Aug 


Diskette Drive Cover 


Cover Screw 


— 
84 01 Apr 85 


Diskette Drive (Cont.) CARR 120 


Pressure Pad Actuator 


Adjustment 

1. Install the diskette. 

2. Activate the coil by installing a jumper between the head 
load pin (BOS) and the ground pin (JO8) on the file control 
card (see CARR 200 for pin locations). 


3. Turn the adjustment screw 5 until the pressure pad arm 3 | 
and the bail ZJJ just touch. 


g Diskette 


4. Turn the adjusting screw 5 | clockwise 1/2 to 3/4 of a turn, 
and check for a gap between the arm [Jj and bail [J on all 
tracks. 


Diskette Drive (Cont.) CARR 120 


Diskette Drive (Continued) 


Drive Motor 


The 3880 need not be powered down to perform this 
procedure. 


Removal 


DANGER 
Remove ac power from the diskette drive. 


1. Turn off switch SW401 on the primary power panel. 
2. Disconnect the cable KJ leading to the drive motor EJ. 
DANGER 


The motor case temperature can be more than safe 
handling limits. 


Se a Se, 


Ce i i a, i a] 


3. Remove the belt. 


4. Loosen the two motor mounting clamps and remove the 
drive motor EJ. 


5. Remove the drive pulley Gd. . 
Replacement 


1. Reinstall the drive pulley. (Align the setscrew 5 | with the 
flat surface of the shaft.) 


DANGER 
For 60Hz motors—to prevent personal injury, position 


the two large holes in the motor frame to the top and 
bottom of the bracket Ej. 


Cr 
eee a ae, Ta s,s er i a i et a oe i Se, i ie Ye ey 


2. Clamp the drive motor to the mounting bracket. 
Reinstall the belt. 


Plug in the cable J leading to the drive motor EJ. 


oS oe 


Check the belt tracking and adjust if necessary. 
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881143 
13 Jan 84 


Belt Tracking 


The idler pulley [J must be on the outside of the belt. 


Adjustment me 


Warning: The drive pulley setscrew 5 | must be aligned with 
the flat surface on the motor shaft. 


So . 


© © © © © © © © © © © © © © © © © © 8 © © 8s © 8 8 © «© 8 


To adjust the belt tracking, loosen the idler assembly screw 9 | 
and slide the idler until the belt tracks in the center of the pulley. 
Since the drive pulley does not have a crown, the belt does not 
have to be exactly centered on the drive pulley. 


Idler Assembly 


Removal 
1. Remove the belt and spring i. 
2. Remove the screw 9) and the idler assembly J 


3. To reinstall the idler assembly, reverse the procedure and 
check the belt tracking. 


Belt Path 


Hub Crown — 
Pulley 


Pulley 


Pulley 
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CARR 130 


Diskette Drive (Cont.) 


Diskette Drive Casting 


rG 4 A 


ar Hs a, y 


A 
> Idler 


& 
Mounting Fy g* eS CN 
Bracket Assembly 
| ~ ne — EA Spring oo 
L fh > Pet 
LK ~ 


Setscrew 5 | o er 


Cable 3 | 


“Drive Motor 


CARR 130 


Diskette Drive (Cont.) 


Diskette Drive (Continued) 


Head and Pressure Pad 


Cleaning 
1. With the diskette cover open, turn the leadscrew wheel by 


hand until the carriage assembly is at the upper limit stop 


2. Warning: Do not let the pressure pad arm {J hit the 
read head. 


Ce i i 


Cr eS | 


Pivot the pressure pad arm 4 away from the read head and 
check the pad for foreign particles. If the pad is not clean, 
use a dry brush (part 2200106) to remove the foreign 
particles. 


Warning: Ensure the cloth moistened with isopropyl 


alcohol does not touch the pressure pad while cleaning the 
read head surface. 


Se i i 
SS Se) 


,  ,  ) 


3. Holding the pressure pad arm 1 out, clean the head surface 
with a clean cloth (part 2108930) soaked with isopropyl 
alcohol (part 2200200). 


3880 area PN 6315678 881143 
MIM Seq AUO001 |7 of 28 13 Jan 84 


© Copyright IBM Corp. 1984, 1985 


881216 
15 Aug 84 


A15621 
01 Apr 85 


Phototransistor —_____ > 


Upper Limit 

Stop 

Pressure 

Pad Arm 
Read Head 
Assembly 


Lower Limit 


Diskette Drive (Cont.) CARR 150 


Diskette Drive (Cont.) CARR 150 


Diskette Drive (Continued) 


File Control Circuit 


Phototransistor 


Service Check 


1. 
2. 


+5 Vde aa 


Use 


Remove the diskette. 


Turn off switch SW401 on the primary power panel to 
remove ac power from the drive motor. 


Attach the positive probe of the CE meter to the +5.0 Vdc 
test point BO7 or card pin JO3 on the file control card (see 
CARR 197 for test points or CARR 200 for card pin 
locations). 


Attach the negative probe of the CE meter to the 
Phototransistor Current line test point BO5 or card pin BO8 
on the file control card (see CARR 197 for test points or 
CARR 200 for card pin locations). 


Close the cover (do not insert a diskette). The CE meter 
should read more than 3.5 Vdc. 


Open the cover and insert a diskette backwards, then close 
the cover. The CE meter should read less than 0.5 Vdc. 


Remove the diskette and turn on switch SW401 on the 
primary power panel. 


Photo- 


transistor 
Is Index 


Amplifier 
+ Index 


Light Source 
91Q (LED) 


a scope to check for an index pulse width of 1.7 to 8.0 ms 


occurring every 166.6 ms (nominally). 


2 Vicm 


Ground > 


500 ps/cm 


— 


See CARR 197 for +index (diskette) test point (B14) or CARR 


200 


3880 


MIM 


for +index (diskette) card pin (G13). 
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Removal 


The 3880 need not be powered down to perform this 
procedure. 


1. Move the head carriage assembly to track O. 

2. Turn off switch SW401 on the primary power panel. 
3. Remove the diskette drive cover. 

4. Remove the mounting screw fj. 
5 


Remove the leads. 
Replacement 


1. Reinstall the leads (the yellow wire goes to the terminal 
marked Y). 


2. Reinstall the mounting screw, but do not tighten. 
3. Perform the adjustment starting at step 4. 


Adjustment 


1. Move the carriage assembly to track O. 


2. Remove the diskette drive cover. 


3. Loosen the mounting screw EJ and move the 
phototransistor to the left. 
4. Install the CE tool [J (part 2200698) by screwing the 


thumbscrew [J into the drive hub. 


Phototransistor 


© a7 Thumbscrew 


3 | Contact 
= I | Surface 


5. Rotate the CE tool so that it contacts the surface shown EJ. 


881216 A15621 Bol 
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6. Adjust the phototransistor i so that the raised edge is in 
contact with the CE tool ¥@. 

7. Tighten the mounting screw fi. 

8. Remove the CE tool. 


9. Replace the cover. 
10. Do the Phototransistor Service Check (see CARR 180). 
Light-Emitting Diode (LED) 


The 3880 need not be powered down to perform this 
procedure. 


Service Check 


Attach the positive probe of the CE meter to the light-emitting 


Warning: Before reinstalling the cover screws, 
position the actuator bail under the pressure pad arm 


i 


ee D 


| 4 | Pressure ; be 


Pad ee. 
Arm Tp bet 
oy 


Diskette Drive (Cont. CARR 180 


Replacement 


Warning: Before reinstalling the cover screws, position 
the actuator bail under the pressure pad arm. 


ee ee 


ee Sd 


Mounting 
Screw 


Phototransistor 


diode (LED) 6 | current test pin (DO7) on the file control card and 


the negative probe to the ground test pin (DO8) on the file 
control card. The correct meter reading is 1.0 to 2.0 Vdc. 


Removal 


1. Turn off switch SW401 on the primary power panel. 
2. Remove the diskette drive cover. 

3. Remove the two mounting screws [f. 

4 


Remove the leads (the yellow wire goes to the terminal 
marked Y). 


CARR 180 


Diskette Drive (Cont.) 


Diskette Drive (Continued) Diskette Drive (Cont.) 


IML Control And Data Lines 


B1V2 To Diskette 
B4(B3)R2 B1S2(T2) | e102 | Drive 101 Cable Pd 
G02 


DRR-1(2) + Access 0 B03 


B3 or B4 DO2 
L2-W Cable + Access 2 B04 
W31 —Ext Bus Out 0 w31 D11 —Bus Out Bit 0 Gos F B02 
9 J07 —Bus Out Bit 1 G09 ee alates 

W12 —Ext Bus Out 2 W12 J12 —Bus Out Bit 2 G07 Adapter B05 
W10 —Ext Bus Out 3 Ww10 —Bus Out Bit 3 JO9 Register B12 
+Data G07 B13 
W13 + Disk Dr Data W131 . pog —File Data + Index Dog 
W33 + Disk Dr Index W33 BO9 —File Index (Diskette) G13 Bos 

Bus Out Bit 3 
Bus Out Bit 2 DO6 
Bus Out Bit 1 DO7 

Driver Bus Out Bit 0 a 
ile Control 
Receiver 
D1i2 
D13 
Maintenance Jo3i Bog 
DO8 
DO5 
DO4 
B3 or B4 
peewee —Disk Dr Hd Eng B04 Left © Right 
MSR Reg S04 —Sel SD1 504 Connectors 
a + Disk Dr Selected X22 Hen li 
Fp .X03___+ Disk Dr Busy X03] B08 = Disk Dr Busy 1 10) Adapter 
— Request Q2 Control 
To or From J —Sel SD2 U02 
SD2 _Sel 2 $03 
—Busy 2 308 


Note: All heavy lines are discrete lines to each storage 


director. All others are dotted at input or output of DRR 
cards B1S2 and B1T2. : i Vv CP301 2 
Gnd 4 
—5V | CP302 | 5 
+24 V CP303 7 
TB301 
(See LOC-50) 
From K401 AC Power 
YAI1I1 


S401 
(See LOC-50 and 55) 
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Stepper Motor Phase 0 
Stepper Motor Phase 1 
Stepper Motor Phase 2 
Stepper Motor Phase 3 


Head Load 
Head Input 
Head Input 


Phototransistor Return 
Phototransistor Current 


LED Return 
LED Current 


Preamp TP1 
Preamp TP2 


Head Gnd and Shield 
Ground 

+ 24 V Common 

+ 24 V Head Magnet 


Diskette Drive (Cont.) 


CARR 195 


Diskette Drive Cable 
from file control 
card to drive parts 


CARR 


195 


Diskette Drive (Continued) 


File Control Card 


The 
200 
follo 


file control card pin assignments can be found on CARR 
. The 3880 need not be powered off to perform the 
wing procedures. 


Removal 


1. 


Turn off the switch SW401 on the primary power panel. 


2. Remove the diskette from the diskette drive. 

3. Remove the 3880 signal cable connector from the file 
control card. 

4. Loosen the screw and turn the bracket (if present) 90 
degrees. Tighten the screw @J- 

5. Remove the file control card Ej. 

Replacement 


To reinstall the file control card, reverse the removal procedure. 
Ensure that the file control card is correctly seated in the socket 


and 


3880 


MIM 


the bracket. 
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File Control Card Test Points 


vs 3880 Signal Cable File Control \ 
/ (Left Connector) Signal Cable \ 
7 (Right Connector) \ 
\ 
/ 


CARD TEST POINTS 


Point Point 
Stepper Motor MC.0 +Index (Diskette) | Bia | 
(Phase 0) Preamp TP 1 | aoa 
Stepper Motor MC- 1 | Ao5 
— [ato _ 


Stepper Motor MC-2 peg [SS 


(Phase 2) 
09 


+Access 2 


(Phase 3) 
A08 


+Write Gate 


sFileData | BI 
[+Head Engage | B13 


-Head Load | Boa +18 Vdc B 
+Erase Gate | AO? +24 Vdc 


06 
BO7 
-5Vdo | 
God | 


Phototransistor 
Current 


eens PN 6315678 881143 881216 A15621 
Seq AUO0001 |10 of 28 13 Jan 84 | 15 Aug 84 | 01 Apr 85 


Diskette Drive (Cont.) 


Diskette Drive (Cont.) 


CARR 197 


CARR 197 


Diskette Drive (Continued) 


File Control Card Pin Assignment 


See CARR 197 for the assignment of test points and 


CARR 195 for a diagram of IML control and data lines. 


3880 less. mouaea a PN 6315678 881143 
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881216 
15 Aug 


Contact Assignments (Probe Side). 


Parts 
Side of 
Card 


Right 
Connector 


Left 
Connector 


84 01 Apr 85 


Card Pin Assignment 


LINE NAME WIRE 
COLOR 

ipenee. has MC-0 White 
(Phase 0) 

iopore: ge MC-1 
(Phase 1) 

Stepper oe MC-2 Yellow 
(Phase 2) 

Stepper oe MC-3 
(Phase 3 

Stepper Common 

+24 Vde (See Note) 

Head pagne +24 Vde Yellow [004 
(See Note) 


CARD CABLE 
PIN 


i>] 
¢ 
@ 


@ 
9 
=z 
i—J 
oO 
~ 


Phototransistor Current]|Yellow [B08 B08 
Heed Input 


i>) 


iJ vw 
~ = 


- 
m 

bw J 

F-) 

i.) 

ee 

c 

x 

3 

<j o 
a 

ie) 

& 


Jit 


These voltages are not present if the 
head fis not loaded or the drive is not being 
addressed. 


+ 
nn 
® 
o 
aw 
vad 
@ 


Diskette Drive (Cont.) 


Diskette Drive (Cont.) 


CARR 200 


CARR 200 


Logic Board Maintenance 


Logic boards should be ordered by part number and EC level. Notes: 
Board part numbers are located on the edge of the board and 
can also be found in the board plug charts in the MDM. 1. Cable part 4797570 connects TB1-7 to the following pins: 


01A-B1B1C11 
O1A-B1C1C11 


Before removing a board, label the connectors that connect to 
the pin side of the board. 


2. Cable part 4797570 connects TB 1-8 to the following pins: 


O1A-B1C1E11 

YA151 

To Gate TB1-7 (See Note 1.) 
To Gate TB1-8 (See Note 2.) 


Cable 4797570 (22 Card Board) 


01A Gate 


Flat Wire Bus To Gate TBs 
YA151 
B1 Board 
Maintenance Board Storage Director 2 
Four Channel Switch, 
Additional Feat ; 
itional Feature YA105 


To Board Thermals 
(See Notes 3 and 4.) 


25 | Cable 4797250 


23) [zz 
BB Fier Wire Bus 


B2 Board 


Storage Director 1 
Four Channel Switch 
Additional Feature 


Not Used 


CICICI be 
COCCI 


B3 Board 


Storage Director 2 
Two-Channel Switch Pair 
Additional Feature 


YA151 
To Gate TB’s 


Storage Director 2 


Storage Director 1 
Two-Channel Switch Pair 
Additional Feature 


B4 Board 


Storage Director 1 


_ == 


‘Fiat Wire Bus 


Flat Wire Bus and Cable Connections (Pin Side of Gate) 


881143 881216 
13 Jan 84 15 Aug 84 


3880 PN 6315678 
MIM Seq AU0001 12 of 28 


A15621 
Q1 Apr 85 
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Logic Board Maintenance 


3. Cable part 4797250 connects the 01A-B1 board thermal to 
the following pins: 


01A-B1A4B02 
01A-B1B4B 10 


4. Cable part 4797250 connects the 01A-B3 board thermal to 
the following pins: 


01A-B 1F6CO04 
01A-B 1F6E04 


01B Gate 


Flat Wire Bus 


(Not Used) Subsystem Storage 


Control! Board 


B1 Board 


Flat Wire Bus 


Subsystem Storage Subsystem Storage 
Board Board (Machines Without Expanded Storage) 


B2 Board A2 Board 


Flat Wire Bus and Cable Connections (Pin Side of Gate) 


Logic Board Maintenance 


CARR 205 


YC560 
To Gate 
TB’s 


YC660 and YC760 
To Gate 
TB's 


CARR 205 


CARR 207 
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Control Interface Wrap Cable Installation 


CTL-! Wrap Test Description 


The test for the control interface (CTL-I) wrap, tests the storage 
director to device control interface logic. Special wrap cables 
connect the outbound to the inbound (CTL-I) lines. Remove the 
CTL-! bus and tag cables and install a special cable between the 
bus and tag. 


Operating Prerequisites 


1. All devices attached to the storage director to be tested 
must be made not available to the operating system. 


2. All channel switches (operator panel) for the storage director 
to be tested must be in the Disable position. 


Installation, Model 21 


Warning: Before removing cables, check that the machine and 
cable connectors are correctly labeled because bus and tag 
connectors can be swapped by mistake. 


Cr SS cS i i Si i Se i i i Se a) 
ee © © © © © © @» © © © © © © © © 8 © © © © © © 8 © © 2# 


i i SS SS i Se Se Se iY 


Determine the cable length for the following test by adding: 
e 50 feet for a switching unit (if used) 

¢ 20 feet for each devia tailgate 

e the length of the device cable 


Note: If the CTL-I| wrap cable is to be connected at a 
device tailgate, ensure that the cable length from the 
3880 to the last controller is not more than 200 feet. 
Cable lengths longer than 200 feet can cause wrong 
test results. See the Installation Manual Physical 
Planning (IMPP) for more information. 


Perform the following steps only when running in maintenance 
mode and instructed by the MD to do so. 


1. Disconnect the CTL-I bus and tag cables from the storage 
director to be tested or disconnect the bus and tag cables 
from the device tailgate. 


2. Run CTL-I wrap test. 


3. Install the wrap cable (part 2346604) in the storage 
director tailgate, between the bus and tag connectors in the 
tailgate (see figure); or in the bus and tag out connectors in 
the device tailgate. Turn the controller logic power off. 
Power must be off and the CTL-I wrap test must be run 
with the wrap cable installed in the device tailgate. 


4. Run CTL-I! wrap test. 


To return the machine to normal operation, reverse the 
procedure. 


Installation Model 23 


Warning: Before removing cables, check that the machine and 
cable connectors are correctly labeled because bus and tag 
connectors can be swapped by mistake. 


Ce SS i i Se i ie ee a 
a i i i i i i SS i 


CS i i i i i i i i SS, 


Determine the cable length for the following test by adding: 
¢ 50 feet for a switching unit (if used) 

¢ 20 feet for each device tailgate 

¢ the length of the device cable 


Note: If the CTL-I wrap cable is to be connected at a 
device tailgate, ensure that the cable length from the 
3880 to the last controller is not more than 200 feet. 
Cable lengths longer than 200 feet can cause wrong 
test results. See the Installation Manual Physical 
Planning (IMPP) for more information. 


Perform the following steps only when running in maintenance 
mode and instructed by the MD to do so. 


1. Disconnect the CTL-I bus and tag cables from the storage 
director to be tested or disconnect the bus and tag cables 
from the device tailgate. Turn the controller logic power off 
before installing the wrap tool in the device tailgate. Leave 
the logic power off. 


2. Install the wrap too! (part 4299863) in the tailgate 
connector socket with the arrow from 1 pointing to the 
tailgate. 

3. Run CTL-I wrap test. 


4. Remove the wrap tool from the tailgate and reinstall with 
the arrow from 2 pointing to the tailgate. 


5. Turn on power and run CTL-I tests. 


Figure 2. Control Interface Connectors (Model 23) 


Figure 1. Control interface Connectors (Model 21) 


Control Interface Wrap Cable Installation 


To return the machine to normal operation, use the following 
procedure. 


¢ Turn off the controller power if the wrap tool is installed in 
the device. 


¢ Remove the wrap tool from the tailgate connector socket. 
e Reinstall the CTL-! bus/tag cable in the tailgate. 


e Turn on the controller logic power if it is turned off. 


Control Interface 
Wrap Cable 

(P/N 2346604) 
Installed to Test - 
Storage Director 2 


Control Interface (CTL-I} 
Serpent Connectors 


= 


Channel Interface (CHL-1) 
Serpent Connectors 


Not Used 
Bidirectional Bidirectional 
Control Interface We 
Wrap Tool 
(P/N 4299863) (P/N 4299863) 


Installed to Test 


Installed to Test 
Storage Director 2 


Storage Director 1 


Channel Interface (CHL-1) 


Serpent Connectors i 


(Top of 3880 Model 23 Tailgate Viewed from Inside Machine) 


CARR 210 
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Internal Electronic Channel Wrap Test (All Models) Internal Electronic Channel Wrap Test (All Models) CARR 215 


Electronic Channel Wrap Test Description CAUTION See CARR 216 for channel cable checkout using routine 79. 
; To ensure that the customer is not affected by removing 
cards from active channels in the 3880, install the 30-1 


There are two electronic channel wrap diagnostic routines that 
test the channel interface: 


select-out bypass jumper card or cards as follows: CTi-1 Bus | CTL-1 BUS | 


ents tae tici tas 


BUS WRAP TOOL (P/N 4299876) => 
TAG WRAP TOOL (P/N 4299873) 


* Routine 79 CoRR gg RR BR BS, Bh oe ENE ee Be, HHO Ge S STANDARD BUS TERMINATOR | CH A BUS OUT | CH A BUS OUT 


STANDARD TAG TERMINATOR PCH A TAG OUT | CHA TAG OUT 
Routine 78 does not require the channel wrap cables, the block SE Ee PS ee ee Ea a SR BY Grace a Get ay Ainge S | cH B BUS IN | CHB BUS IN | 
wrap tool, or manual intervention to run. The routine tests the CHB TAG IN | CHB TAG IN | 
logic of the channel interface hardware. A complete description 
of routine 78 is contained in the 3880 Error Code Manual YK <commmmcomce§ INSTALL SELECT 


e Routine 78 


=z onwrreaeaegeae eo wm > 


ECM). 1 P 

. eg Figure 2. Example of the block wrap tools installed in channel 
‘ i . : . : A 1-, 2-,or 4-ch 13880 

Routine 79 requires installing the block wrap tool in the tailgate THE PIN SIDE ae atl hla 

of the 3880. The routine tests the following items (see Figure AS SHOWN ON 

1): THE CARD. 


(P/N 4514308) 


* Channel interface card drivers and receivers 


¢ Twisted pair cables from the board to tailgate 1- or 2-channel 3880 


e eetpent conneetors Install the select-out bypass jumper (part 2679478 or part 
45 15064) in the L2 position on each channel board installed for 


* Channel interface cables ne : 
the failing stc-age director. 
e Terminators 


BUS AND TAG CHANNEL GREY CABLES 
BUS AWD TAG BLOCK WRAP TOOLS 


CHL-f = CARD 
aa RS | 
RECEIVERS! LOGIC 


— CARO SIDE - 


4- or 8-channe! 3880 


tas 
Channel Block Wrap Diagnostic (Routine 
Figure 1. Circuits tested by routines 78 and 79 79) 


Channel Wrap Diagnostic (Routine 78) Routine 79 is run only when invoked by the maintenance device 
and requires the following manual intervention: 


Routine 78 is performed each time an initial microcode load 


(IML) is performed on the 3880. The results of the diagnostic 1. The bus and tag block wrap tools must be placed in the 
test are stored in control storage for use after the IML is tailgate and terminated with standard bus and tag 
completed. When a power on IML takes place and the stored terminators when prompted to do so by the maintenance 
information for a channel indicates that the diagnostic test device, as shown in Figure 2. 


detected a failure, the channel is forced to the disabled status. 


When the MD is used to diagnose channel failures, it performs 
an IML and reads the results of the diagnostic tests for each 
channel from control storage. Then, depending on the number 
of failing channels, the MD either isolates to a failing pair of 
channels or presents a list of FRUs. 
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internal Electronic Channel Wrap Block Tool Connection 


Routine 79 tests the channel path of all bus and tag lines in a 
circuit between the electronic channel wrap block tools and the 
channel interface terminators (see Figures 2, 3, and 4). 


Channel Cable Checkout Using Routine 79 


Routine 79 is also used to check the channel bus and tag cables. 
This test is performed by installing the bus and tag block wrap 
tools at various locations in the channel path (see Fig. 2). 
Routine 79 must run without errors before going to the next 
location in the subsystem channel path (see Figure 2). 


Prerequisites 


1. Routine 78 must run without errors on the suspected 
channel. (Routine 78 is automatically invoked by the MD 
before routine 79.) 


<— UP 10 400° OF CABLE TESTED BY AQUTINE 79 —> 
Procedure 


To test a line, use Figure 4 as a reference while moving the 
probe from point to point. When checking select-in and 
select-out, see the example in Figure 3. Use Figure 1 for an 
additional reference. 


sronsdl Ponto 


CONTROL UNIT 


TERMINATORS 
IMOICATES THE TEST 
LOCATIONS FOR PLACING 
THE BLOCK WRAP TOOLS. 


BUS BLOCK WRAP CONNECTOR FOOL P/M 4299876 


+ OS OUT BIT 
+ OUS OUT BIT 
+ OUS OUT BIT 
+ BUS OUT BIT 
+ BUS OUT BIT 


Figure 2. Possible Combination of Channe! Bus and Tag Codes 
Tested by Routine 79. 


+ BUS IN 
+ Bus IN 
+ bus IN 
+ BUS IN 
+ WARK IN 


eSEREEYIns  HRTERSEEI® cg O#P oy PTH tte TREN 
| | CO itt i | 


CHANNEL SELECT OUT 

CHANWEL SELECT IW 
SELECT IN CINCOMMING) 
SELECT QUT (OUTGOING) 


+ 0P In + STATUS IN 
+ ADDRESS I” + SERVICE =oIN 
+ SELECT OIN nena + SELECT oul 
+ ADORESS OUT + COMMAND §=©=QUT- 
+ SUPPRESS OUT + SERVICE OUT 
+ VETERING OUT 
+ REQUEST oN 


CHANNEL SELECT OUT 
CHANNEL SELECT IN 
SELECT IN CENCOMMING) 
SELECT OUT COUTGOING) 


+ WETERING IN 
+ bata 18 
4 DATA oul 
+ WOLD out +0? out 


+ DISCONNECT IN 


Figure 3. Example of Block Wrap, Routine 79, Channel A, 
Storage Director 2. 


Figure 1. Circuit Diagrams for Bus and Tag Block Wrap Tools. 
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+ CHANNEL SELECT SIGRAL PROPAGATE 


+ DISCONNECT IW 
+ DATA In 
+ WETERING In 


Internal Electronic Channel Wrap Block Tool Connection 


C3000 EXAMPLE WITH JUMPER CARDS) 
STORAGE DEAECTOR ~ 2 


Ta BTA AESStrs > 


Be 


BUSTA CABLES 
ie 


BUS TERWENATOR => 


ous Bur ckbees 
AU BUR HBEEs 


TAG TERMINATOR = —> 


ae ee OUT LINES Bef ol 
DIAGRAM <_iW LINES 


Sa 


CTARTEC SEAN ATHERE 
+ BUS OUT BIT 2 | 


+ BUS OUT BIT ¢ 


| + BUS OUT BIT S | 


+ BUS OUT BIT 6 


GAA’ ORHET THESE 


+ BUS IN BIT 7 


' 

+ SUPPRESS OUT 

+ SELECT out 
+ STATUS IN 
+ REQUEST IN + AODAESS OUT 


Figure 4. Example of Block Wrap Configuration for a 3880. 


Internal Electronic Channel Wrap Block Tool Connection 


CARR 216. 


CARR 216 


CARR 220 


This page intentionally left blank 
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Remote Switch Feature 


Channel Enable/Disable Without Switches 


To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected in 
R1 through RY, perform the following: 


To enable: Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel and storage director 
desired. 


To disable: Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and storage 
director. 


Channel Enable R3(1) R7(4) | R8(1) 


Legend: Figure | __4 ft Figure 2 | 


R2 R3 R4 RS RE RZ RB 


O00 COU 


H2 H3 H4& HS H6 H7 H8 


DI! D2 D3 D4 DS D6 D7 D8 


CTE) COT Fy (yom cots come 


Figure 1. Remote Enable/ Disable Switch Connector 
Positions 


+— Remote Enable/Disable 
Switch Cable Connectors 


3880 PN 6315678 881143 881216 A15621 a ae 
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Housing 
(Fixed) 


g 
(Movable) 
Figure 2. Remote Cable Connector Pin Identifier 


Remote Switch Feature 


Remote Switch Feature 


CARR 229 


CARR 229 


Channel Interface Cable Swap 


If the two-channel switch pair, additional feature is installed, go 


to CARR 370. If the four-channel switch, additional feature is 
installed go to CARR 490. 


The channel interface cable swap procedure is used to determine 
if the cause of a channel type failure is in the 3880 or in another 


part of the system. 


The channel interface cables should be swapped only if all MD 
diagnostics run without errors, and a failure can be repeatedly 
duplicated by running 3880 OLT TO200A (FRIEND) or a 
customer job. 


Note: A customer job should be used only if there is 
no other way to repeat the failure. 


Before performing a cable swap, ensure that the channel wrap 
test (routine 79) runs without errors on all channels of the 
storage director. The MD and the channel wrap test verify most 
of the 3880 channel circuits as shown in the figure below. The 
cable swap procedure changes the connection of the system 
cables from the 3880 channel that is suspected of failing to a 
known good 3880 channel in the same storage director (see 
CARR 231). 


Figure 1. Channel Circuits and Y-Cables 


Bus and tag cables of failing channel 


Channel Circuits and Y-Cables 


Channel Serpent 
Processor Interface connectors 
CHL-! of failing channel 


Procedure 


Swap Cables 


Use the following procedure to swap the cables attached to 
the failing channel: 


teat 


Serpent 
connectors 
of good channel 
Channel cables, terminators, serpent 
connectors, and Y cables are not tested by the MD. 
Note: Run routine 79 


Swap the channel interface bus in and tag in cables 
with the bus in and tag in cables of a good channel in 
the same storage director. 


Swap the channel interface bus out and tag out cables 
with the bus out and tag out cables of the same 
channel as in step a. 


Note: If terminators are used on any out 
connectors, swap them as if they were cables. 


Swap the channel interface (CIF) card address switch 
settings of the failing channel with the CIF card address 
switch settings of the same channel used in step b. 


Note: Do not swap the CIF cards. 


Channel 
Interface 


Circuits 
verified by 
MD diagnostics 
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CARR 


Channel Interface Cable Swap 


2. Run the failing OLT, utility or job 


The problem is not in the 3880. 

Suspect the host channel, channel 

gray cables, terminators, or 

Yes other control units on the 
channel. 


The 
failure 
follows the 
cables 


If the failing job now runs without errors, 
the problem is in the 3880. Suspect the 
FRUs shown on CARR 231 for the channel 


originally failing. 


To check the Y cables, disconnect the 
channel cables from the tailgate. Inspect 
the serpent connectors for bent or pushed 
pins. Check for continuity from each pin-on 
the in connector to the same pin on the out 
connector. Also check for continuity from 
the board pins to the serpent connectors 
(see CARR 216). Check for no continuity 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 


When the cause of the failure has 
been repaired, reconnect the 
channel connectors to their 
original locations, set the CIF 
card address switches to their 
original settings, and run option 
5 on the MD to check out the 3880. 


End of Cali 


Control 
Interface 
Serpent 
Connectors 


Channel Interface Cable Swap 


230 


CARR 230 


Channel Interface Cable Swap (Continued) 


if the two-channel switch pair, additional feature is installed, go 
to CARR 370. If the four-channel switch, additional feature is 
installed, go to CARR 490. 


Suspected FRUs are not tested by the MD. The FRUs for the 
failing channel are: 


e The Y-cable assemblies 


¢ The serpent connectors 


STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 


CTL~| CTL-I 


TAG IN 
CHL-! CHL-1 
CHANNEL A {BUS OUT | BUS OUT CHANNEL A 
TAG OUT [TAG OUT 
TAG IN 
CHL-| CHL-! 
CHANNEL B |BUS OUT [BUS OUT CHANNEL B 
TAG OUT [TAG OUT 


Figure 1. Channel and Device Connectors (Model 21) 


STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 


CTL-I 


Figure 2. Channel and Device Connectors (Mode! 23) 


Channel 
A 
Swap these two 
groups of cables 
Channel 
8 
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MIM Seq AU0001 {20 of 28 13 Jan 84 | 15 Aug 84 | 01 Apr 85 


© Copyright 18M Corp. 1984, 1985 


Channel Interface Cable Swap (Cont.) CARR 231 


1- and 2-Channels Not Tested by the MD —|_ Tested by the MD 


Serpent 


y Connectors y ee A4(B3) ! B4(B3)D2 
Fo _ BR i] { a 
Toe Ts 
Toward Za ™ va 
Processor - é Ea _TAG (In) | x \F-A 

: af iz al Se 

ra AS oS Sa 
Td 


| 
| 
| 
| 
\ 
| 
| 
| 
B4(B3) | 84(B3)E2 
| 
[ 
| 
| 
! 
{ 
| 
' 


. BUS (Out Ip 
ae al a <> 
To Next ~~ TAG(O ae < 
u 
Control Unit 2 | 1— > 


Toward 
Processor 


To Next 
Controf Unit 


Channel Interface Cable Swap (Cont.) CARR 231 


Channel Interface Cable Swap (TCA) 


The channel interface cable swap procedure is used to determine 
if the cause of a channel type failure is in the 3880 or in another 
part of the system. 


The channel interface cables should be swapped only if all MD 
diagnostics run without errors, and a failure can be repeatedly 
duplicated by running a 3880 OLT, FRIEND, or a customer job. 


Note: A customer job should be used only if there is 
no other way to repeat the failure. 


Before performing a cable swap, ensure that the channel wrap 
test (routine 79) runs without errors on all channels of the 
storage director. The MD and the channel wrap test verify most 
of the 3880 channel circuits as shown in the figure below. The 
cable swap procedure changes the connection of the system 
cables from the 3880 channel that is suspected of failing to a 
known good 3880 channel in the same storage director (see 
CARR 380). 


Bus and tag cables of failing channe! 


Channel 
Interface 
CHL-! 


_ Processor 


Channel Circuits and Y-Cables 


Serpent 
connectors 


of failing channels 


Serpent 
connectors : 
of good channel 


Channel! cables, terminators, serpent 
connectors, and Y cables are not tested by the MD. 
. Note: Run routine 79. 


Procedure 


Swap Cables 
1. Swap the cables attached to the failing channel as follows: 


a. Swap the channel interface bus in and tag in cables 
with the bus in and tag in cables of a good channel in 
the same storage director. 


b. Swap the channel interface bus out and tag out cables 
with the bus out and tag out cables of the same 
channel as in step a. 


Note: If terminators are used on any out 
connectors, swap them as if they were cables. 


c. Swap the channel interface (CIF) card address switch 
settings of the failing channel with the CIF card address 
switch settings of the same channel used in step b. 


Note: Do not swap the CIF cards. 


Channel 
Interface 
CHL-! 
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Circuits 
verified by 
MD diagnostics 


CARR 


Channel Interface Cable Swap 


2. Run the failing OLT, utility or job 


The problem is not in the 3880. 

Suspect the host channel, channel 

gray cables, terminators, or 

Yes lother control units on the 
channel. 


The 
failure 
follows the 
cables 


If the failing job now runs without errors, 
the problem is in the 3880. Suspect the 
FRUs shown on CARR 380 for the channel 


originally failing. 


To check the Y cables, disconnect the 
channel cables from the tailgate. Inspect 
the serpent connectors for bent or pushed 
pins. Check for continuity from each pin on 
the in connector to the same pin on the out 
connector. Also check for continuity from 
the board pins to the serpent connectors 
(see CARR 216). Check for no continuity 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 


When the cause of the failure has 
been repaired, reconnect the 
channel connectors to their 
original locations, set the CIF 
card address switches to their 
original settings, and run option 
5 on the MD to check out the 3880. 


End of Call 


Control 
Interface 
Serpent 
Connectors 


CARR 


Channel Interface Cable Swap 


370 TCA 


370 TCA 


Channel Interface Cable Swap (TCA) (Continued) — 


Swap two groups of channel cables (bus and tag) at the tailgate, 
and swap the address switch settings of the associated CIF 
cards (Do not swap the cards). 


Suspected FRUs are not tested by the MD. The FRUs for the 
failing channel are: 


e The Y-cable assemblies 


e The serpent connectors 


STORAGE 
DIRECTOR 1 


STORAGE 
DIRECTOR 2 


cTL-I cTL-1 
Channel A 
CHL-1 CHL-1 
CHANNEL A CHANNEL A 
e 
CHL-! CHL-| 
CHANNEL 8B CHANNEL B 
Channel 8 
CHL~I CHL~-! 
CHANNEL C BUS OUT |BUS OUT CHANNEL C 
TAG OUT {TAG OUT 
TAG IN TAG IN 
CHL-! CHL-| 
CHANNEL D [BUS OUT | BUS OUT CHANNEL D ' 
Channel C 


TAG OUT |TAG OUT 


Tailgate viewed from inside the machine 


Figure 1. Channel and Device Connectors (Modef 21) 
STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 


NOT USED|NOT USED 
BUS/TAG |BUS/TAG 
TAG IN |TAG IN 


Tailgate viewed from inside the machine 


CTL-I 


Channel D 


Figure 2. Channel and Device Connectors (Model 23) 
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7 
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CHANNEL INTERFACE CABLE SWAP (Cont.) 


Tested by the MD 


Channel Bus Serpent "¥" Cables Channel Cable Sockets 
and Tag Cables { Connectors y A4(A3) A4{A3)R2 
(gray cables) 


Toward Processor 


Terminator or 
to next Control Unit 


Toward Processor 


Terminator or 
to next Contro! Unit. 


Toward Processor 


i. =. 


Terminator or 
to next Control! Unit 


1 Ke ail a 
oe 


A a ep 


A4(A3)F2 


Toward Processor 


Terminator or 
to next Control Unit. 


CHANNEL INTERFACE CABLE SWAP (Cont.) 


CARR 380 TCA 


XN 


CARR 380 TCA 


Iintraboard Cable Locator Intraboard Cable Locator CARR 480 TCA FCA 


This page and CARR 481 are used to locate the cables and . ae itch Feature 
connectors in the Channel Interface area for the A1, A2, A3, A4, Figure 2. Eight-Channel Sw ¥3 ZA ; 
B3, and B4 boards. Four-Channel Additional (FCA) 10) B4(B3) Storage Director Board 
Board A2(A1) Channels E through H 
R2 
Procedure 
Y¥4 2B 

CIF 

1. Use CARR 481 to find the IML code, fault symptom code, P2 11] 
or isolation code in the left column of the charts. 

2. Follow the row to the right. An asterisk (*) indicates a cable Q2 Y5 Y 


that is a part of the FRU group for that code. CIF 12 
F 
3. Use the cable number (J through EJ) at the top of the 


column to find the cable number in the figure below. 


26 A 
fen Sie E2 4 | 
. Reseat, repair, or exchange each cable indicated for that 
code. CIF 
G G2 


Figure 1. Two-Channel Switch Pair, Additional Feature 24 


B4(B3) Storage Director Board 
B2 


Two-Channel Additional (TCA) Board A4(A3) 


Y3 
R2 


rs : 7 Tothaned Adie NEAT ~~~ Te py 02 
Y4 Board A4(A3) Channels A through D 
2 R2 Bes Ge es Sees FADT és 
a : a | ieee & aes 
P2 7 | 8 9 FASC 
cir | 
B 
Q2 FACR 


YS 


26 B2 
vial CIF 
c : G2 25 ¢ G2 v4 B3 
5 FAST 2 | 
F2 al al ae li 
CIF 
D Y5 AS 


N 
QW 
N 
NO 
S 
— a ewe em == eee aww cee oo cme ue ae oe i i ee ec a ms ee Sa cs ee ee Ss es we ca eee SE eee Gee eee eee cum eee ee ewe eee eee ae OE aww une See a= ow 


z4 
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Intraboard Cable Locator (Continued) 


This page, CARR 482, and CARR 483 are used to locate the 
cables and connectors in the 3880 that are not shown on CARR 
80. 


Note: 
indicates more possible cables are included in the cable 
charts on CARR 482 and CARR 483. 


A # next to a code (for example #7300) | Four-Channel Switch, Additional Feature Cables 


Code Two-Channel Switch Pair, 
Additional Feature Cables 


Switch, Additional Feature Cables 


Four-Channel Switc 
Two-Channel Switch Pair, 
Additional Feature Cables 


Code 


S| 


s 


2) 
> 
w 
f~ 
m 
= 
Cc 
= 
@ 
m 
Bs] 
77) 


3880 
MIM 
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_ Intraboard Cable Locator (Cont. CARR 481 TCA FCA 


Two-Channel Switch Pair, 
Additional Feature Cables 


CABLE NUMBERS 


CARR 481 TCA FCA 


Intraboard Cable Locator (Cont.) 


Cable Locator Chart 


i) 
Se haar aca 
a [aacann eames [ cwime raiteate | 
rae [acai ea | erect atc | 
a [aca ef eter Tate | 
rae [natn vets | enti Tato | 
as [aac ve-us | cna Tait | 
ae aac aeoas [ enime arta | 
Par [aati pas | eno taint | 
ran paecany vanvs | twice Taiteae | 
a [zea vaca ewe tance | 
Pao [aecaty aecas Peni vate | 
oa [recat aes Penta tance | 
rae [acre wv tece [on sz y voce 


CABLE 10 
37} B3 a2 X Tece { Bt Ta x ICCC 
BY v2 CABLE | IGAR DISKEITE | 


61 V4 CABLE MO CONNECTOR 


P/N 2346604 


(CHL-I) 
CHANNEL 
INTERFACE 
WRAP CABLE 


BUS BLOCK TAG BLOCK 


Crt - 1 WRAP CABLE 


Cable Locator Chart 


Baa2 w Tecc | Bt S2 # ICCC / 
ae] a eee eee [a ser rece | ren guiatin 
| 38 [03 rz w rece | on rey rece | DISKETTE 
[36 [03 a2 w teee | on rev rece DRIVE 
CONTROL 


CARR 482 TCA FCA 


MAINTEMANCE 
OEVICE 
CONMECTOR 


WRAP TOOL WRAP TOOL CARD 
PIN PIN 
4299876 4299873 
135] / 
36 | / 
i (1. 2 CHANNEL ONLY) 37) 
GREY CABLES so-1 $0-2 (4, 
10 DEVICE CTL-I BUS cli-l Bus | A h2-a5 WD 
INTERFACE CTL-I TAG CTl-l tag | 8 B2-B5 Model 21 
10 HOST PCH A Bus tn | CHE BUS IN | C ree oo 
CHANNEL PemefSOfemm> [CH A TAG IM [ CHE TAG IN | 0 TAILGATE Model 23 TAILGATE 
cH A BUS OUT | CH E BUS OUT | E iF 
Rs | [tek 22523) | 
[7] peanuts CH A TAG OUT | CHE TAG OUT | F / Eee 
cH B BUS IN | CHF BUS IN | 6 
/ 
cu 8 TAG IN | CHF TAG IN | # Fy or 
CH B BUS OUT | CHF BUS OUT | J jal 
ch 8 TAG OUT | CHF TAG our | k 3 3 amen 
: : ’ (1. 2 CHANNEL ONLY) 7 
t T7 F 34] 
rie net [ere ne |e rar ria 
CHC BUS OUT | CH G BUS OUT | N B2-B5 Model 21 
Catia] vex 10 CIt- 
TET ¢ ee! Model 23 vite 
rere sus ta | cow bs mn] ratueare 
R 
5 
1 


cH_D BUS OUT | CHW BUS OUT | 


At he 
EXAMPLE OF TAILGATE SERPENT CONNECTORS 


FOR EIGHT CHANNEL SWITCH FEATURE. 


Note: For detailed cable plugging information for the 
3880, see the cable plug charts in the Maintenance 
Diagram Manual (MDM), Volume R30 
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CARR 482 TCA FCA 


Cable Locator Chart 


Cable Locator Chart (Continued) 


This page and CARR 482 are used to locate the cables and 
connectors in the 3880 that are not shown on CARR 480, or 
CARR 481. 


Procedure 


1. Use the chart on this page to find the initial microcode load 
(IML) code, or isolation code in the left column of the 
charts. 


2. Follow the row to the right; one of the three types of marks 
below, indicates the cables that are a part of the FRU group 
for that code: 


* asterisk - should be suspected with any combination 
of features 


diamond - should only be suspected if this cable is 
installed 


square - should only be suspected if this channel is 
failing 


3. Use the cable number (20 through 53) at the top of the 
column to find the cable number on CARR 482. 


4. Reseat, repair, or exchange each cable indicated for that 
code. 


: 


CRORE me 
J 


| 


TeV Ne 
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Note: <A # next to a code (for example, #OFOO) 
indicates more possible cables are included in the cable 
charts on CARR 482. 


Cable Numbers 


881216 A18621 


Cable Locator Chart (Cont.) 


cove [20 21 22 23 24 25]26 27 28 29 30/31 32 33 34 35]36 37 38 394 


a Wb wo 


°3oo) (2 OO 


~~ ~~ ee ed ed red eh Meh ah ed eed nd Md Med ad ed ead 


za 
Ds baa tna ban bee Benen toe tea beatae 
on tn a fea ben tee tee tne eee metal 


CIT ECS TET TTT SE ETERS EETETRECR 


Cable Numbers 


Cable Locator Chart (Cont.) 


CARR 483 TCA FCA 


REET (OREO 


3 MH 


ed 


6 > 9 * 


ae 


s 
¢ 
* 
* 
+ 
s 
t 
& 
t 
x 


to He 


46 47 48 49 50 


CARR 483 TCA FCA 


Channel Interface Isolation Aids 


Channel Isolation 

Some errors detected in the 3880 need isolation to determine if 
the error is caused by FRUs in the channel interface area. When 
isolating, it is possible to cause interface control checks on other 
control units on the channels connected to the failing storage 
director. The following steps remove this problem. 

1. The MD or error condition diagram (ECD) directed you here. 


2. The failing storage director is offline. 


3. One or more of the channels of the failing storage director is 
connected to an operational channel. 


Procedure 


Warning: Removal of cards or cables from the WRONG 
storage director can cause customer jobs to fail. 


Cr ee i eS a] 


ay 


1. Set all channel Enable Disable switches to the Disable 
position on the failing storage director. 


2. Install the select-out bypass jumper card as follows (see 
figure 1): 


eet 4 A2L2 A1L2 


3. Return to the MD to continue error isolation. 


. 


Restoring The 3880 To The Customer 
After Channel Isolation 


Warning: Failure to follow these steps in the order given, can 
cause customer jobs to fail. 


1. Remove select-out bypass jumpers installed during this 
procedure. 


2. Return to the MD for guidance. 
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Channel Interface Isolation Aids 


Al Board for SD2 


A2 Board for SD1~ 


Figure 1. 


Channel Interface Isolation Aids CARR 490 TCA FCA 


Plug jumper tool (P/N 2679478) or card (P/N 4515064) into 
L2 to bypass select-out fur channels E, F, G, and H. 


Plug jumper tool (P/N 2679478) or card (P/N 4515064) into 
L2 to bypass select-out for channels A, B, C, and D. 


CARR 490 TCA FCA 


Channel Interface Isolation Aids (Continued) 


Channel Block Diagrams 


Errors caused by channel switch hardware, need isolation to 
determine which channel interface paths are failing. The 
following figure shows the electrical dot ORs, and physical 
locations of the different channel configurations for the 3880. 
The isolation procedure physically and electrically removes 
channel paths from the 3880 to break the dot ORs isolating 
FRUs. 


GS a I Sr ee LS Se ay ee Seat ee ee os tee ee, oe V 
} e Four Channel Switch, Additional | 
I I 
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{ I 
ees i ag al ! 
! 2 I 
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ee ees ! 
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i e2 62 { 
J 
2 Sha | 
! . ! 
Q2 t 02 
! 1 
t 

| ail | 
t Re P2 ' 4 F2 ! 
| 1 
pone ee ee re eee 1 
1 e Two Channel Switch Pair, Additional ' 
| cy ' : 1 
b2 G2 ) 
ee oe ! 
J Q2 i de I 
: Vy! 
! R2 P2 : E2 Fe 
! er ' | 
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bee eee ae nn er ee re eee 4 
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Isolation Methods 


1. During the running of channel wrap diagnostics, the 
following is the procedure the MD uses in options 1 and 5 
when running the channel wrap diagnostics on the 3880. 
This isolation method stores the results of each channel test 


Channel Interface Isolation Aids (Cont.) 


After detection of some storage director failures, the following is 
the procedure the MD uses in options 1 and 5 when a special 
storage director failure is detected during an IML operation. For 
these failures, it is necessary to determine if the channel 
hardware is causing the failure, and if so, which interface needs 
repair. This is performed by isolating to the failing channel pair. 


CARR 491 TCA FCA 


for analysis, therefore, no display of the status of the 
channel hardware is made until: 


e One channel has been tested on a 3880 with a single 
channel 


® Two channels have been tested on a 3880 with two 
channels 


e Four channels have been tested on a 3880 with the 
two-channel switch pair, additional feature 


e Eight Channels have been tested on a 3880 with the 
four channel switch, additional feature 


install wrap 
cable on the 
current channel, 


Set the Channel 
Enable/Disable 
switch to Enable Record results 
of diagnostics 
for later use. 


The MD performs 
an IML of the 
storage director 
to ensure integrity. 


Bump channel 
counter to 
next channel. 


Invoke the 
channel wrap 
diagnostics. 


This is the last 
channel of the. NO 
group of 1, 2, 

or 4. See note 

2 


Isolate to the 
failing channel 
pair. 


Set the channel 
Enable/Disable 
switch to Disable. 


Yes 


Results show 
multiple channels 
are failing. 


Display results 
of isolating and 
give FRUs. 


etest entire 
3880 including 
channel wrap 


Loop on failing 
test to fix 
failure. 


Results show 


No channel failures. Yes 


15 Aug 84 01 Apr 85 


IML fails with 
special IML 
code. See note 1 


Display FRUs 
in the storage 
Isolate all chan- director only. 
nel hardware by 
pulling the 02/E2 
SD cards or the 
WDEFG TCC. 


Use retest loop 
to fix failure. 


Rerun test that 
found tast failure. 


< A channet failure 
still occurs. 


Rerun test that 
found last failure. 


The same failure. Yes 


still occurs. Yes 


Vhis is a channet 
failure. Restore 

02/E2, or WOEFG 
TCC. 


Retest loop is Yes 


set on. 


Isolate by removingt 
all channel paths but 
channels C, D where 
terminators are. 


Retest entire 3880 
to ensure integrity. 


Channel hardware 
removed for testing 
is faiting. Isolate if 
nessecary to find 

faiting channel pair 


Rerun test that Notes: 


found tast failure. ; ; 
I. Special IML codes, possibly caused by channel 


hardware: 00-1, 28, 61, 62, 68, 68, D1 or 3800. 


The retest loop bypasses these steps. 


Display results of 
isolation and give 
FRUs. 


cf channel failure 
still occurs. 


3. When running channel wrap diagnostics on 
eight-channel switch feature, channels A through D are 
run first. Any failures on channels A through D must be 
corrected before checking channels E through H. 


Loop on failing 
test to fix 
failure, 
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installation Procedures 
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References to Other Sections 


See START 10 for analysis and repair procedures of machine 
failures. 


See the PROG section for instructions on running online test 
T3880A. 


See PWR 33 for power supply adjustment test points. 


See PWR _ 29 for analysis and repair procedures for power 
failures. 


See PROG 5 for instructions on preparing CDS cards. 


See PWR 33 for subsystem storage power test points. 
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Contents 


INST 1 


Installation Procedures 


Before Installation 


‘Machine Type 


3880 Model 21 or 23 


Introduction 


This procedure is written to make the installation of the 3880 as 


easy and as quick as possible. All necessary actions are 
contained in this procedure; no other manual sections are 
needed unless a machine failure occurs. If a failure prevents 
continuing the installation procedure, use START 10 to start 
the analysis and repair of the failure. After making the repair, 
return to the installation procedure and continue installing the 
3880. 


The procedure is written to be performed by one person. Two 
persons can work together, if desired. This results in a slightly . 
shorter elapsed time, but increases the total CE hours. 


* Do each step in sequence, and place a mark beside each step 
number as it is completed. 


Note: The 3880 Model 21 can attach to 3350 disk 
storage devices only. The 3880 Model 23 can attach to 
3380 disk storage devices only. 


Preparation 


Before starting the installation process, determine the features 
on the machine, the channels assigned to the storage directors, 
and the address ranges assigned to the DASD units. Model 
number and machine features can be obtained from page one of 
the machine history form. Other information must be obtained 
from the customer or from the Account Records. The Storage 
Director and Subsystem Storage ID's are assigned by the CE. 


Complete the following table information and use it for reference 
when needed. 
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881216 
15 Aug 


3880 CONFIGURATION 


Model 
Dual Frame Configuration 
Two-Channel Switch-Pair 


Two-Channe! Switch-Pair, 
Additional 


Four-Channe! Switch, 
Additional 


Remote Switch Attachment 


Remote Switch Attachment, 
Additional 


Remote Switch Attachment 


Four-Channel Switch, 
Addittonal 


SYSTEM !NFORMATION 
STORAGE STORAGE 
DIRECTOR 1/DIRECTOR 2 
Number of Channels 
Attached 


DASD Address Range aa 
Storage Director 
Physical ID * 
Subsystem Storage 
Physical ID ** 
Subsystem Storage 
Size 


Ey a 
Ec 
Excl a 
reer |__| 
Priority 
franeet ef 
Exar 
aot [| 
EI 


NOTE: For more information, see Storage 
Director Identification. 


* For more information, see Storage 
Director Identification on this page. 


**For more information, see Subsystem 
Storage Identification on this page. 


A15621 A21802 
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Storage Director Identification 


Each storage director should have a physical identifier assigned 
to ensure positive identification of the storage director that failed 
if a failure occurs. Each 2-character hex identifier is assigned by 
the CE and must be used only once in each customer location. 


The storage director physical identifiers must be assigned in 
pairs in each 3880 Storage Control. The two numbers must be 
consecutive. The smafler of the two numbers must be an even 
number, and it must be assigned to SD1. For example: 02 and 
03, 30 and 31 are valid pairs; O05 and 06, 23 and 24 are not 
valid pairs because they start with odd numbers. It is 
recommended that storage directors be numbered starting with 
02 and O3 and continuing in order as additional 3880 Storage 
Controls are installed. Do not use 00 and 01. 


The physical identifier is included in sense byte 21 for sense 
formats 2, 3, and F, and in sense byte 6 for format 6. It is 
printed in the heading of the EREP detail report (format O, 2, 3, 
F) and summary report (format 6). In EREP reports it appears as 
the storage director physical ID. 


When the physical identifier assignments have been made, write 
the assigned numbers on the labels inside the 3880 cover and 
on the end of the logic gate. 


Subsystem Storage Identification 


Each subsystem storage must have an identifier assigned to it. 
Each 2-character hex identifier is assigned by the CE and must 
be used only once in each customer location. The subsystem 
storage identification is in addition to the storage directors 
identification. 


The subsystem storage physical identifier is included in sense 
byte 20 for sense format F, messages 2 and 5. 


Programming 


None. 
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Special Tools/Test Equipment 


Needed for installation: 


part 8496278 


or equivalent 


Metric Tool Set part 1749235 


CTL-! Wrap Cable 
(E/ME/A Only) 


Digital Voltmeter 


part 2346604 


To continue installation go to INST 20. 


Note: The 3880-23 fulfills the PTT RF! specifications 
when installed on raised floors which include a bonded 
and grounded conductive layer (metal plates or metal 
foil). 


This equipment can violate National Law on Radio 
Interference if not installed and used in accordance with 
these instructions. In cases where the interface cables 
cannot be routed under the raised floor as described 
above, the user, at his own expense, is required to take 
the following measures to comply with national law. 


A metal plate (minimum size 2 m by 2 m and 
approximately 2 mm thick) is to be placed under the 
machine in direct contact with the floor of the building 
structure. The machine frame is to be bonded near each 
interface connector gate to this plate by metalic bands 
(minimum width of 50 mm and approximately 0.5 mm 
thick or more). The bands must run straight to the plate 
and be in contact with the frame and the plate for the 
full width of the band. 


in addition, all interface cables are to be shielded with 
Zipper Tubing and the Zipper Tubing shields clamped 
directly to the metal plate (connection through wires is 
not suitable). 
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Installation Procedures | Installation Procedures INST 20 


Unpack and Locate 


___ 1. Inspect the machine for shipping damage. If any 
damage is found, report it to the IBM branch office 
immediately, using existing procedures. 


2. If the machine was installed before, and was not 
covered by an IBM maintenance plan (check with your 
Branch Office), go to INSP 10 and complete the Safety 
inspection Procedure before continuing with the next 
step. 


3. Make an inventory of the parts in the shipping group 
(see parts list in the shipping group box). 


4. Remove all tape and packing material used to fasten 
internal parts during shipment. 


5. If this is a dual frame configuration, leave this page and 
go to INST 150. 


6. Place the unit in its permanent location. 
The removable panel 2 | can be removed to aid in 
placing the cables into the cable hole E in the base of 


the 3880. (The bolts holding the panel have 10 mm 
heads.) 


7. Install four wheel locks [J on the 3880 casters. 
CAUTION 
Do not connect the 3880 power cord until the 
‘Safety Checks’ are performed on INST 50. 


8. Reinstall the removable panel, if removed earlier. 


Note: Do not install the channel or control 
interface cables until the wrap tests are run. 


The panel has an electrical interlock that prevents 
powering up unless the panel is in place. 


9. GotoINST 30. 


cai 
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installation Procedures 


Priority Setting 


1. The 3880 is factory wired for high priority in both 
storage directors for all channels. Wire color can be 
either violet or yellow. If any of the priorities are to be 
changed from high to low, see the Priority Jumper 
Locations table for the pin numbers of the three 
jumpers for each channel to be removed and installed. 


Note: For logic board pin locations, see LOC 84 and 
LOC 85. 


Priority Jumper Locations For (B4/B3) Boards With Electronic Wrap 


BOARD 
CHANNEL 


HIGH-PRIORITY JUMPERS LOW-PRIORITY JUMPERS 


SDI 
for [A [os [oso [ator wan 7a co Rio want co Wns |vH0 co 6872 eH10 vo nua] M08 eo was vi09 to 9 
3 
[foe [a foo aa so co ww |wosa co Aan aoh vw wan [novo Wana] 9E00 ro wvt@[ 8 to Ri0a[ R08 to Riz 
[fe fons wo to etn aowe co ene ao co wans[ ae co wna WO ro un] N@ to eid nod to az 
[efi a fico wea ise cw ean [wor eoa[ aon co aos aaes xo 5812/5810 ro FuRG|sto8 co eaoe| ADP wo ETE 
[afi [Ys eo so of aone co Fn aoh vo oan5[ eo vo Wea] nO ro FRG St0 co Fi0d[ono® co Faz 
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Installation Procedures 


Installation Procedures 


INST 30 


INST 30 


Installation Procedures | | 3 Installation Procedures INST 40 


Primary Power - ___ 2. Set the following switches to the indicated positions 
(see figure 2). (All switches are located on the power 


Note: Dual Frame installation must begin on page switch panel [i except as noted.) 


INST 20. 


LOGIC 
Unit Emergency Switch Release Procedure POWER TERMINAL PAGE 
SUPPLY BOARD , 
Note: Perform this procedure ONLY if instructed to do . Primary Power Box 43 TB403 YAIII* 
so. It is used only to release a locked switch, and is not 10] TB4O1 VAI11% 
part of the normal installation procedures. 
The Unit Emergency switch has a lockout latch feature that 
prevents resetting the switch to the On position, after it has 


been set to the Off position, unless the CE releases the latch. 
U.S. machines are shipped from the plant with the feature 


disabled. DC Bulk Supply aiy 7B201 


Area Cxx 


Area Bxx 


— ————— Area Axx 


On machines with the feature enabled, use the following steps 5 PAQ2 YC300 
to release the latch after it has been tripped: 

Subsystem Storage 
1. Loosen the screw [J that holds the lockout spring J to the (Area CXX) TBCOI YC800 


bracket. rf 
- *Not applicable on 50 Hz (Japan) and 


60 Hz machines. 


2. Slide the spring away from the switch and set the switch to 


the On position. Figure 1. Power Logic Pages 


3. Slide the spring toward the switch as far as it will go and 
tighten the mounting screws. 


Transformer Taps 


1. Determine the voltage at the customer outlet. If it 
agrees with the voltage tag EJ] on the 3880, go to step 
1 of Switches and Circuit Protectors. 


= NAME SETTING 
a a 
(Or 


SW401 (CB panel) 112 


/ 
/ 


2. If the customer voltage does not agree with the voltage 
tags, wire the transformers as shown on the power 
logic pages. See the Power Logic Page table for the 
correct pages to be used in this installation (see figure 
1). 


3. Change the voltage tag to show the correct voltage. 


Switches and Circuit Protectors 


13} TB403 50 Hz (except Japan) 


1. Check that the 3880 circuit protectors at the following Figure 2. Switch Settings Machines Only 


locations are in the ON position: 


Note: If the Unit Emergency switch cannot be set to 
a. Those at 2 | (four places). the Enable position, see the procedure on this page to 


release the latch. 8 | LOCKOUT SPRING 
b. Those on the ac power distribution EJ. 


c. Those at Fj (Area Axx). 


Also, check that the mainline circuit breaker 401 EJ is 
in the Off position. 
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Installation Procedures 


Safety Checks 


‘Machine Ground Wire Check 


1. Use the CE meter to ensure that the resistance 
between the machine frame and the ground pin on the 
power plug is less than 1.0 ohm. If the resistance is 
more than 1.0 ohm, determine the cause and correct it 
before continuing with the installation. 


Branch Circuit CB Turned Off Check 


1. Have the customer locate and turn off the branch circuit 
CB. 


2. DANGER 
Until step 4 is completed, the outlet case should 
only be touched with test probes. 


3. Check the voltage from the outlet case to the building 
ground for less than 1.0 Vac. (Start with the meter 
scale that is correct for normal line voltage checks.) 


4. Check the voltage from the ground pin to the building 
ground for less than 1.0 Vac. The outlet is now safe to 
touch. 


5. DANGER 
Do not touch internal parts (pins and sockets) of 
the outlet until step 6 is completed. 


6. Check the resistance from the ground pin to the outlet 
case. 


Check the resistance from the ground pin to the 
building ground. A reading of less than 1.0 ohm 
indicates the presence of a safe, continuous grounding 
conductor. 


Note: This note pertains to the following 
step. All voltage values are to be less than 1.0 
Vac. 


7. Measure the phase-to-phase voltage and the 
phase-to-ground voltage. 


Measure the phase-to-neutral voltage (if present) and 
the neutral-to-ground voltage (if present). 


Branch Circuit CB Turned On Check 


DANGER 
Do not touch the outlet before meeting the following 
conditions of steps 1 and 2. 


1. Have the customer turn on the CB that supplies voltage 
to the receptacle. 
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881216 
15 Aug 84 


2. Measure the voltages from the outlet case to the 
building ground, the outlet case to the ground pin, and 
the building ground to neutral (if present). Voltage 
values are to be less than 1.0 Vac. 


CAUTION 

if measured voltage values are less than 1.0 Vac, 
the outlet case can be touched. Do not touch the 
internal parts (pins and sockets) of the outlet. 


3. Measure the voltages from the ground pin and the 
neutral pin (if present) to all phases, and measure the 
voltages from phase to phase. 


4. Have the customer turn the branch circuit CB off before 
connecting the 3880 power cord into the customer 
outlet. 


Primary Power On 


___ 1. Reinstall the removable panel if it has been removed. 

2. Connect the 3880 power cable to the ac outlet. Have 
the customer set the branch circuit CB on. Turn the 
3880 mainline circuit breaker, CB401, to the On 
position. 


This activates the 24 V supply and supplies power at 
the 3880 convenience outlets for operation of the 
maintenance device (MD). Do not attempt to turn on 
the machine power at this time. 


Introduction to MD 


The installation steps to be performed next use the maintenance 
device (MD) and the three diskettes that are sent with the 
3880. The diskettes contain: 


1. Base Machine Maps 

2. Subsystem Storage Maps 

3. Power Maps. 

The following paragraphs give an introduction to the MD and its 


use with the 3880 after diskette 1 has been inserted into the 
MD and IPL’ed. 


MD Process 


The first frames displayed on the MD keyboard/display (K/D) are 
easily understood, the CE should respond to the commands and 
questions as they appear. There are several frames, however, 
that request the CE to select the installation or test function to 
be performed next. 


If an error occurs during any of the tests, the MD gives 


instructions for repair, then permits all of the diagnostic 
programs to be repeated. 


A15621 A21802 ot 
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If an error occurs and you must run the diagnostics over to verify 
the repair, the MD will not complete the machine checkout. You 
must start again with MD option 5. 


Attaching The MD 


1. Place the MD near the right end of the 3880 (operator 
panel end). 


2. Open the MD cover and plug only the power cord into 
the convenience outlet [Jj at the rear of the 3880, 
below the lower logic gate hinge. Do not connect the 
signal cable now. It will be connected later. 


3. Turn MD power on. 


Note: If there is no power at the convenience 
outlet, see PWR 29 to diagnose and repair the 
failure. 


Insert MD diskette 1 into the diskette reader, and 
follow the instructions inside the MD cover. The 
diskettes are included in the shipping group. 


Note: Ensure that the latest level MD 
diskettes are used. Failure to do so can give 
wrong test results. 


‘4. Press the IPL RESET pushbutton. 
5. Press the ENTER key and follow the instructions on the 


keyboard/display until the following message is 
displayed. 


ENTER NUMBER 
FROM THE FOLLOWING 


LIST TO SELECT A 
MAINTENANCE ACTION 


After a series of questions designed to initialize the 3880 
diskette, the K/D displays a list of options that can be 
performed with the MD. 


Possible options are: 


O - End Call 

1 - Start repair 

2 - Continue repair 

3 - Display history 

4 - Symptom analysis 


5 - Machine checkout 

6 - Set/read switches 

7 - Feature change 

8 - Diagnostic aids 

9 - SD-SD error analysis 


At this point, the initializing process is complete and the MD is 
ready to be used with the jnstallation procedure. 


Installation Procedures 


~ 
eS) 
~N 
ys 
eS 
~~ 
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Installation Procedures 


DC Power Checks 


‘Warning: Ensure that the latest level diskette is used in all 
following procedures. Failure to do so can give wrong test 


results. 


4, 


3880 
MiM 


Se Se a Se) 


rr OO 


Visually inspect all cards and cable connectors that may 
have become loose during shipment. Reseat any that 
are loose. 


Insert the 3880 microcode diskette into the 3880 
diskette reader. 


Press the Maintenance Power On switch (on the power 
switch panel) to the Power On position. Power will be 
supplied to all boards in the 3880. Switches SD1 and 
$D2 on the power switch panel must be set to the 
Normal position. 


CAUTION 

The Unit Emergency switch does not cycle off 
subsystem power. Because the power is not 
cycled off, customer data can be lost and devices 
attached to the 3880 can be damaged. Except for 
emergency conditions DC power should be 
dropped only with the Subsystem Power switch on 
the operator panel. 


| 


Ce SS Os 2 P| 


If this is a dual frame configuration, a check must be 
made to see if the Unit Emergency switch (UE) is 
working correctly. When the UE switch on either 3880 
is turned to the off position, the power on both 3880s 
should drop. If a failure occurs with either UE switch 
when it is used to drop power, the problem must be 
corrected before continuing with installation. 


Check for the following conditions: 


¢ The Power Sequence Complete indicator on the 
operator panel is on. 


¢ The Power Check indicator on the operator panel is 
off. 


¢ The SD1 and SD2 indicators on the power switch 
panel are on. 


¢ Cool air is forced up through the power supply El. 
Eq. EX and the logic gates FJ and Ei]. 
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Installation Procedures 


If any of these conditions do not exist: 


e Plug the MD signal cable into the MD connector 
near the MD power outlet. 


¢ Press the PF key to return to the maintenance 
mode option list. 


e Select option 1 to start repair of the power failure. 


Note: The MD can be connected to any ac 

outlet (other than on the 3880) of the correct 
voltage if the power supply diagnosis makes it 
necessary to turn the mainline CB (CB401) on 
and off repeatedly. 


\ 


\ 
\ 


ATS" 
A 


6. Measure the dc voltages at the gate terminal boards 6 | 
with a digital voltmeter. Adjust or repair only if a 
voltage is not between the limits shown. If adjustment 
is necessary, see PWR 33 for correct test points. 


VA 
AS 


£ 


Note: Open the logic gate and place the meter on the 
floor so that it can be seen while making adjustments at 
the regulator panel. 


All test points are located on gate terminal boards 3 and 4 8 | 
located on the hinge edge of the 01A logic gate. The ground 
reference point for all voltages is Gate Terminal Board 3-3 
(GTB3-3) 


TEST |ACCEPTABLE| IF OUTSIDE 

POINT LIMITS LIMITS 
+5.00 A|GTB3-1 [4.85-5.15 Adjust at (4) 
+5.00 ne reer Adjust at (5) 


The other power supplies are not adjustable. They are checked 
by the power sequence monitor. 
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Installation Procedures 


Switch Settings 


‘Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can break the logic 
card shrouds. 


Se i i i i, Oc 2 | 
SS Sc i SS Sc cS Sr | 


i i i i i i i SS i 


Channel Speed Control Switches 


The switches are located at the edge of the card, in the Z 
position (TCC), and can be operated with a scriber point without 
removing the card (see Figure 1). 


Note: These switches may be 4 or 8 position (4 or 8 
channel machines). 


Early Production 


) 


CONE FEAT FED OS IT I) FIA IMAIL ATM MTS 


Switches 


Figure 1. CSC Card 01A-B3/B4 F2 (FASC card for FCA) 
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1. Power off the 3880. 


2. Remove the covers from boards B3 and B4. 


3.. The switches on the channel sequence cards must be 


set to indicate to the 3880 whether each attached 


channel is to operate in a data streaming mode. (The 


Data Streaming feature must be installed on the 


processing unit and must be activated if these switches 


are set on.) 


Note: All channel speed control switches are 
set to the On position at the factory. 


There is one switch for each channel. For each channel 


that is to operate in data streaming mode, set the 


corresponding switch to the On position. Set all other 


switches to the Off position. 


Later Production 


8 
<+— 
On 
Position 
881216 
15 Aug 84 


_—> 
Off (open) 
Position 
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Storage Director Address Switch Setting 


SWITCH NUMBER 
SDI SD 
CHANNEL | (CARD B4F2) (CARD B3F2) 
A 


N 


Com Gut fw ho — 
COM CONUN St BM — F 


Figure 2. Storage Director Address Switch Setting 


The address of the storage director is set by using switches on 


the channel interface (CIF) card. The switch settings contain the ~ 


address of the storage director and reflect the address range, or 
the quantity, of the storage devices that can be attached (8, 16, 
32, or 64). 


The purpose of each switch is shown in the following diagram. 


ON 
ae eee ES 
ee 32 16 8 


Device Address ages 
Parity For Switches 1-7 


Channel Interface Disable Switch 
On Position - Interface is Disabled 
Off Position - Interface is Enabled 
(The Switch is Normally Set to the Off Position) 


To set the storage director address switches, it is only necessary 
to know the range of addresses of the attached devices. The 
storage director address is part of the address range. 


Note: For address switch settings see the charts on 
the following page. 


For multi-channel 3880s, switches 4, 5 and 6 must be set the 
same on all CIF cards in each storage director. If they are not 
the same, the 3880 cannot enter the wait state after an IML. 


INST 70 


On machines with the Four Channel Switch, Additiona! feature, 
do not use overlapping address ranges for storage director 1 and 
storage director 2. For example, if storage director 1 uses 
address range OO through OF (16 addresses), storage director 2 
should not use addresses OO through 07 (8 addresses), or 08 
through OF (8 addresses), or OO through OF (16 addresses), or 
OO through 1F (32 addresses), because all of these addresses 
overlap the addresses for storage director 1. 


Installation Procedures 


1. Remove the board covers and crossovers as necessary. 


B4D2 | B3D2 
BhE2 | B3E2 


See Figure 3. 


NUMBER OF | CHANNEL 
CHANNELS 

tor 2 
Channels 


h or 8 
Channels 


Figure 3. CIF Card Locations 


Goonies vewyp => 


Notes: 


1. When addressing two 3880s in a dual frame configuration, 
be aware that a 3880 subsystem is made up of SD 1 of 
frame 1 and SD 2 of frame 2. 


2. The 32 address chart on the following page,.is the only one 
that can be used with the Model 21. 


(Storage director address switch settings continued on next 
page) 
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Storage Director Address Switch Setting 
(Continued) 


Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can fracture the logic 
card shrouds. 


cc ec ad 
Pn ae ee Se A CO OS cs i a, eh 


i i SS a i i 


__ 1, Ensure that device controller addresses are set as 
shown in the following tables for the address ranges 
assigned. 


* Those 8-address ranges marked with an asterisk must not be 
used for 3380 devices. 
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00-07 
08-0F 
10-17 
18-1F 
20-27 
28-2F 
30-37 


ww 

Cc 
1 

nm 


ei ww 


7 

8-4F 
50-57 
58-5F 
60-67 
68-6F 
70-77 
78-7F 
80-87 
88-8F 
90-97 


Sa ae 
Oo 


so 
Co 
1 
oO 
7 


AQ-A7 
A8-AF 
BO-B7 
B8-BF 
cO-C7 
c8-CF 
DO-D7 
08-DF 
E0-E7 
E8-EF 
FO-F7 


n 
1 
nn 
aa] 
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8 ADDRESSES 


SWITCHES 
12345678 


00000100 
00001110 
00010110 
00011100 
00100110 
00101100 
00110100 


01000110 
01001100 


01010100 


01100100 


10000110 
10001100 
10010100 


10100100 


11000100 


A15621 
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3380 
CONTROLLER 
ADDRESSES 
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Storage Director Physical ID Switches 


3380 
CONTROLLER 
ADDRESSES 


See the table on INST 10 for the two storage directors physical 


SWITCHES ID numbers assigned to this 3880. 


12345678 


ba 
eae 
cam 
co 
Exa 
cr 
co 
eae 


1. Convert the hex numbers to their binary equivalents. 


60-6F | 01101000 be 
80-8F | 10001010 po 


2. Set the switches on the device counter (DCT) cards to 
represent the binary code developed in step 1. See the 
following example. 


90-9F 10011000 
10101000 


Switch 
Settings 
Switch 
Numbers 
Storage Director | Storage Director 2 
3 3380 Card B4v2 Card B3V2 
SWITCHES CONTROLLER CONTROLLER 
12345678 | ADDRESSES ADDRESSES __. 3. Reinstall all cards and crossovers removed while setting 
the switches. See the Crossover Location charts in 
00010000 
MDM Volume 30. 


00110010 
4 


__ 4. Reinstall the storage director board covers that were 
ON eOre 0,24 removed earlier. 


#Controller(s) must be plugged for 
address 0 or 2. 

Attached devices addresses must be 
plugged for 0 and 1 or 0, 1, 2, and 3. 
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Switch Settings (Continued) 3880 Diskette Load Control Switches 


The 3880 functional microcode diskette contains both functional and diagnostic microcodes for the 3880 and for the attached devices. 


Subsystem Storage Physical ID and Size Switches ) 
It must be in place in the diskette reader when the 3880 is operating. 


: . : t ' : 
pceiihe table on No.0 anihe subeystery stoyaae:|Dihuinier aod: size es slaned to:tiis Subsystem storage The diskette load control is located on the maintenance (MNT) card at 01A-B3/B4 R2 in each storage director. 


ee poe she CMC tard \QIBAARZ!: These control switches select the functional code that is loaded into the 3880 control store from the diskette. A label on the 3880 
2. Set the switches for the assigned ID number. diskette describes the setting of these switches for the configuration on any 3880. 


Note: Subsystem storage ID must be different for each subsystem storage within a customer installation. This ID is ON 


contained in sense byte 20 of Format F, Messages 2 and 5. ae feae | ee 
OFF 


3. Set the switches for the subsystem storage size. , 
If switch 2 is in the opposite 


_.. 4. Reinstall covers that were removed. position to the other switches, 
the IML hardware tests are 
bypassed. 


The specific part of the functional microcode to be loaded into each control storage during IML is determined by the types of storage 
devices attached to each storage director and is controlled by four switches on the maintenance (MNT) cards. 


Note: All load control switches are set to the On position at the factory. Remove cards only if removal is necessary to set 
switches to the Off position. 


For the 3880 Models 21 and 23, the switches on the maintenance card must be on. 


Switch Position }142]3]4|5]647]8 


Subsystem Storage ID/8/4{2]1]8{4[2] 1 


Position 
1234 


Figure 1. CMC1 Card Switches 
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installation Procedures 


Subsystem Machine Checkout, Electronic 
Wrap 


1. Plug the MD signal cable into the MD connector on the 
3880 near the MD power outlet. 


2. Turn on 3880 power. 
3. Select MD option 6 on the MD keyboard/display. 


4. Read and display the settings of the diskette load 
control switches, the storage director's address 
switches, the storage director physical ID switches, the 
subsystem storage physical ID switches, and the 
subsystem storage size switches to ensure they are 
correct. 


If a machine failure prevents displaying any of the 
switch settings, go to step 4 and perform the 3880 
checkout procedure. Switch settings can be checked 
again after the failure has been corrected. 


5. Select MD option 5 on the MD keyboard/display. 


The MD displays a series of questions and instructions 
that permits a complete diagnostic checkout of the 
3880. Follow the instructions that are displayed. 


Note: When installing a 3880 with the 
remote switch feature (Enable/Disable switches 
removed from operator panel), see Channel 
Enable/Disable Without Switches on 

INST 100. 


The MD automatically runs maintenance device adapter 
tests and maintenance connection tests on both 
storage directors when option 5 is used. When these 
tests are completed, the MD permits the CE to run 
other tests. Although some 3880 configurations need 
additional special tests, the following are typical. All 
tests made available by the MD must be run on both 
storage directors. 

¢ Storage Refresh test 

*  CTL-I Wrap test 

¢ CHL-I Tailgate wrap test (see note) 

¢ Operator Panel Lamp test 


* Subsystem storage. 


Note: Read the following before starting the channel 
wrap tests. 
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The channel wrap test consists of two parts: 
e CHL-I Electronic wrap test 
e  CHL-I Tailgate wrap test. 


The CHL-I electronic wrap test is run automatically each time an 
initial microcode load (IML) operation is performed. 


The tailgate wrap test is a test of the internal 3880 cables. 
If an error occurs during any of the tests, the MD gives 
instructions for repair, then permits all of the diagnostic 
programs to be repeated. 

If an error occurs and you rerun the diagnostic to verify the 
repair, the MD will not complete the machine checkout. You 


must start again with MD option 5. 


If no error is found, the MD displays: 


DO YOU WANT TO 
RUN OLTS? 


All 3880 stand-alone tests are complete. Respond yes to the 
MD question, but do not perform more MD steps now. Leave 
the MD connected for later use, and go to the Cable Installation 
on INST 100 to attach device and channel cables. 


CTL-I, SD2 
Bus 


_ Tag 


CTL-! Wrap Cable 
(Part 2346604) 


Figure 1. CTL-! Wrap Connection Shown for SD1, on 3880 
Model 21 
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Connecting The CTL-I Wrap Cable, Model 21 


The control interface (CTL-!) wrap cable (part 2346604) 
connects the tag and bus connectors of the storage director to 


be tested. 


1. Connect the CTL-! wrap cable as shown in Figure 1. 
Ensure that connections are made to the storage 
director being tested, as instructed by the MD display. 
If channel wrap tests have already been run, ensure that 
the channel wrap tool is disconnected. 


CTL-1SD2 
ay Bus/Tag 
CTL-! Wrap Tool 
CTL-ISD1 (P/N 4299863) 
Bus/Tag 


Figure 2. CTL-! Wrap Connection Shown for SD1, on 3880 
Model 23 


Connecting the CTL-I Wrap Tool, Model 23 


The control interface wrap tool (part 4299863) connects tag 
and bus lines in the control interface (CTL-1) connector of the 
storage director to be tested. 


1. Connect the CTL-! wrap tool when instructed by the 
MD, as shown in Figure 2. Ensure that connections are 
made to the storage director being tested. !f channel 
interface (CHL-I) wrap tests have already been run, 
ensure that the channel wrap tool is disconnected. 
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CHL-I Bus Block 
Wrap Tool 
(Part 4299876) 


CHL-I Tag Block 
Wrap Tool 
(Part 4299873) 


Bus Terminator 
(Part 2282675) 


Tag Terminator 
(Part 2282676) 


Figure 3. CHL-I Tailgate Wrap Connection Shown for SD1, 
Channel A 


Connecting The CHL-I Tailgate Block Wrap Tool 


The channel interface (CHL-!) block wrap tool connects the 
channel bus and tag in lines to the channel bus and tag out lines. 


The following describes the tailgate block wrap tool method 
using wrap tools (part 4299876 and part 4299873). 


1. Connect the block wrap tool, as shown in Figure 3. 
See INST 100 for connector locations. 


Ensure blocks are installed, as instructed by the MD 
display. 


2. Insert channel bus and tag terminators (part 2282675 
and part 2282676) in the channel bus out and tag out 
connectors for the channel being tested. 


Note: _ If a failure occurs while running the wrap tests, 

' and changing the FRUs listed by the MD does not 
correct the problem, the problem can be in the board 
tailgate cables, the tailgate connectors, the terminators, 
or the wrap tool itself. 
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Installation Procedures 


Cable Installation 
_.. 1. Turn the power off at the operator panel. 
2. Check all tailgate connectors for bent pins. 


3. Plug the bus and tag terminators (included in the 
channel shipping group) into bus out and tag out 
connectors for the last storage director (or other control 
unit) on the channel. 


4. Connect the channel interface cables. If you are 
installing a Model 23, go to INST 105. If you are 
installing a Model 21, continue with step 5. 


5. Connect all the CTL-I bus and tag cables. If the CTL-I 
cables have ground leads near the connector, connect 
them to the ground terminal on the tailgate frame. 


Note: The terminators included in the 3880 
shipping group must be installed in the bus out 
and tag out connectors in the last device 
controller on each storage director. See 

INST 140 for the correct CTL-I terminator part 
number, 


6. Connect the power control cables from the host 
processing units to the H (host power cable) connectors 
Ed in the 3880. 


Note: {f no host cables are connected, ensure 
that a dummy plug, part 2282264, is inserted 
in any host cable connector (this plug connects 
pins 1, 2, and 5). The 3880 is shipped with 
the plug in place. 


7. Connect the power control cables from the device 
controllers to the D (device power cable) connectors EJ 
in the 3880. Connectors D1 through D4 are for 
controllers connected to storage director 1; D5 through 
D8 are for controllers connected to storage director 2. 


Note: All device power cable connectors not 
used must have a dummy plug, part 4797247, 
inserted (this plug connects pins 3 and 4). The 
3880 is shipped with eight plugs in place. 


8. If the remote switch feature is installed, connect the 
remote switch cables from the host console to the 
remote switch cable connectors [J in the 3880. 


9. Goto INST 110 and continue the installation 
procedures. 
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Channel Enable/Disable Without Switches 

To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected, 
perform the following: 


To enable: Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel storage director 
desired (see Figure 3). 


To disable: Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and 
storage director (see Figure 3). 


STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 


CTL-! CTL-| 
CHL~| CHL-! 
CHANNEL A CHANNEL A 
TAG IN {TAG IN 
CHL-I CHL-1 
CHANNEL B {BUS OUT [BUS OUT CHANNEL B 
TAG OUT {TAG OUT 
BUS IN |BUS IN 
CHL-I CHL-I 
CHANNEL €C {BUS OUT |BUS OUT CHANNEL C 
TAG OUT {TAG OUT 
TAG IN | TAG IN 
CHL-1 CHL-! 
CHANNEL D |BUS OUT {BUS OUT CHANNEL D 


TAG OUT | TAG OUT 


MODEL 21 
Tailgate viewed from inside the machine. 


Figure 1. Connector Locations For 2- or 4-Channels (TCA) 
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STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 


NOT USEDINOT USED 
CTL-| 
BUS/TAG |BUS/TAG 
BUS IN |BUS IN 
TAG IN J|TAG IN 
CHL-! 
CHANNEL A |BUS OUT |BUS OUT 
TAG OUT | TAG OUT 
B 


CTL-! 


CHL-1 
CHANNEL E 


sus IN [Bus IN 
CHL- | 
CHANNEL F 
BUS OUT 
TAG OUT 


MODEL 23 
Tailgate viewed from inside thé machine. 


CHL-I 
CHANNEL B 


CHL-| 
CHANNEL G 


CHL-I 
CHANNEL C 


CHL-| 
CHANNEL H 


CHL-1 
CHANNEL D 


Figure 2. Connector Locations For Four Channel Switch, 


Additional 


Installation Procedures INST 100 


Remote 


aa Switch 
Cable 
Conn- 


ectors 


HOO O00" 


1 
DI D2 Conn. 


WUUL UU LR ——a eee 


Power 


AS RE R? R8 


Cable 
Conn. 
ectors 
SDI SD2 | SD1 SD2 

Asp colasp cole F GHIEF GH 

FREITE EIT RE ET TRE FETE FETE EPPR FLTF F 

FREVRF FIPR EP TR FELTR ELITE EL] R ELLE FE 

FRETEF FIER FEE RF FERRE FITE FPTR Flyer - 

\at R2 R3 R4 R5 R6 R7 R8 

\ 


1 [} 4[) «—Enable Pins 
2 (4 [p+— Ground Pins 
3[4 [ p+— Disable Pins 


Figure 3. Remote, Host, and Device Cable Connectors 
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installation Procedures Installation Procedures INST 105 
3380 CTL-I Cable Installation Old CTL-1 Cable ? 
“If the cable clamp [fj (see Figure 1) is installed in the cable hole 

in the 3880, perform this procedure. If there is no cable clamp . 
EJ. return to step 5 on INST 100. Ke (2 3 4 EF Mark Cable Here 
Locate the 3380 CTL-I tag and bus cables (two cables for a 

3880 Model 23). Compare the 3880 end of the cables to that 

in Figure 2. 

If the insulation has been removed from the cable at qj (see 304.8 tig . 635 mm 

Figure 2), go to step 7. ES 12 inches 25 inches 

ay 


If the insulation has been removed from the cable at Eq (see 
New CTL-I! Cable 


Figure 2), perform the following steps before installing the 
NS 
2. —————— 940 mm 
37 inches 


cables in the 3880 tailgate. 
Select one of the following tools to remove the insulation from 
Figure 2. 3380 CTL-I cable 


the 3380 CTL-I tag and bus cable. 

¢ Aknife, Part 452561 (this is the preferred tool) 
¢ A pen knife or a pocket knife 

¢ A pair of diagonal cutters (CE tool kit). 


If the diagonal cutters from the CE tool kit are used, perform 
step 1 and then go to step 5. Figure 1. 3880 
1. Measure 940 mm (37 inches) from the 3880 connector 

and mark the cables with a pencil or pen. Cut Here 


2. Form the cable into a loop (see Figure 3). 


3. Ensure that the cable shield is not damaged while cutting 
the insulation. Use a knife (part 452561), a pen knife, or a 
pocket knife to make a cut in the insulation at the top of the 
loop in the cables. Rotate the cable loop and continue 
cutting the insulation at the top of the loop until the cut 
circles the cable. 


4. Slide the insulation towards the connector end of the cable. 
This can be done by pushing and/or pulling on the section of 
insulation shown at EJ (see Figure 2). Go to step 7. 


5. Ensure that the cable shield is not damaged while cutting 
the insulation. Using the diagonal cutters, start at ky and 
cut the insulation to the mark made on the cables [¥ (see 
Figure 2). 


6. Cut the insulation from around the cable and remove. This 


removes 635 mm (25 inches) of insulation from the cables. 
Figure 3. Cable Loop 


7. Install the cables in the 3880 tailgate. 

8. Clamp the cables to the 3880 frame at JJ (see Figure 1), 
using the clamp, spacers, washers, and screws supplied. 
Tighten the screws enough to hold the cables tightly, but do 
not crush the wires in the cable. 


9. Return to step 5 on INST 100. 
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installation Procedures 


System Test 


Prerequisites 


Warning: Before starting the system, observe the following 
prerequisites. 


) 


Cr re 


1. Ensure that the block multiplex mode and the data 
streaming feature (if installed) on the CPU or channel is 
activated. Failure to set block multiplexor mode on will 
seriously degrade performance. 


2. Check that the unit control word (UCW) in the CPU or 
channel is set for unshared 3880 addresses. System 


performance can be seriously degraded if 3880 addresses 
are set to share UCWs. Verify that the host CPU or channel 
has the necessary unshared UCWs. See the CPU or channel 


maintenance manuals. 


3. Verify that the customer has performed a new system 
generation (SYSGEN) for the addresses used. 


4. Ensure that a configuration data set card has been prepared 


for each storage director and each attached device (see 
PROG 5 in this manual for more information). 
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Tes 


881216 
15 Aug 


t Procedure 


1. Set power control switches on all the subsystem 


storage units to the Power On or Enable position. 


2. Set the following switches on the power switch panel 


to the indicated positions. 


Switch Name Position Setting 


Storage Director 1 Normal 
Storage Director 2 Normal 
Power Select Remote 


Device Power Sequencing Enable 


Subsystem Storage 

Diagnostic Mode 

Port 1 Diagnostic 
Port 2 Diagnostic 


3. Turn on the power to the 3880 at the operator panel. 


4. Perform the following steps to ensure that the power 


control cables are installed correctly and that all power 
control circuits are operating correctly. 


e Verify that power is on at all units attached to the 
3880 


e Power off the 3880 at the operator panel 
e = Verify that power is off at all attached units 


e Power on the 3880. 


A15621 A21802 eat 
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_. 5. Return to the MD and run OLTs as instructed. 


Note: Device diagnostics are on the 3880 
functional microcode diskette and are 
immediately available for use. 


If no error is found, the MD displays: 


NO FAILURE DETECTED 
BY DIAGNOSTIC 


PROGRAMS 


6. Press the ENTER key; the MD displays: 


DO YOU WANT TO END 
THIS CALL 


7. Respond no to the MD question. The MD returns to 
the option list. 


8. Select option 9 shown on the MD display and run the 


SD-SD error analysis. 


9. Select option O shown on the MD display and follow 


the MD instructions for end-of-call. 


10. Remove the diskette from the MD and place it in the 
storage pocket inside the rear cover of the 3880. 


11. Install is now complete. 


Note: See the PROG section for any 
questions concerning CDS (configuration data 
set), OLTEP messages, or running instuctions, 
etc. 


INST 110 


Installation Procedures 


Installation Procedures INST 1 10 


Installation Procedures 


After Installation 
Record Updating 
__ 1. Write all the correct switch settings and other storage 


control information on the labels on the inside of the 
rear cover 24 


2. Locate the sheet of ID hex labels FE} (part 2342978) in 
the 3880 shipping group. Select the characters to 
represent the physical identifier numbers assigned to 
the storage directors and subsystem storage. Attach 
them to the operator panel in the locations shown EJ, 
and to the labeled spaces near the storage director 
switches on the power switch panel [iJ 


3. Locate the label holders (part 4797298) in the 3880 
shipping group and attach them to the operator panel 
as shown J, and on the label holder reference drawing 
(part 2342864, 3880 shipping group). 


4. Select the characters from the ID hex label sheet (part 
2342978) to represent the starting address for each 
channel on both storage directors and attach them to 
the correct label holders. 


5. Complete all installation records and report that the 
installation is complete to your Customer Service 
Co-ordinator. 


6. Keep these installation procedures in the Maintenance 
Information Manual for future reference. 


7. Update the Account Records to include this installation. 
8. If this is the first model and type of the 3880 in this 
location, order one set of hard-copy documentation. 


Use the FE Document Request Form that is shipped 
with the microfiche. 


Disposition of Shipping Material 


Dispose of the material locally. 
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Subsystem Power 


O 


Installation Procedures 


O O 


Power Power Check 


On 


Subsystem Configuration 


Storage Director 


1 


2 


Check Wait 


Storage Director 


Check Wait 


Seq 
Complete 


Channel 


Enable 


L_lo 


Disable 


CT 


Enable 


Lo 


Disable 


Enable 


L_lo 


Disable 


ia a 


Enable 


[lo 


Disable 


O 


Status Process 
Pending 


Disable 


Enable 


L_Jo 


Disable 


Status Process 
Pending 


Installation Procedures 


Enable 
L Jo 
Disable 


es Ee 


Enable 


L lo 


Disable 
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INST 130 


Relocation /Removal Procedures 


introduction 


‘This section is a checklist and guide to be used for the removal 
of a 3880 Storage Control from the system and includes the 
preparation of the machine for shipment to another location. 


The customer engineer is responsible for removing the 3880 
from the system, for putting the system back in working order, 
and for any taping or blocking necessary inside the machine. 


The customer is responsible for external packing and moving the 
machine. 


Field Packing 


Before removing or relocating a 3880, call the IBM Sales Office 
to ensure that the packing materials and instructions have been 
ordered. To permit immediate shipment of the 3880 after it has 
been removed from the system, the packing materials should be 
immediately available. 


The CE should understand what the system configuration will be 
after the 3880 has been removed. The new configuration will 
determine what is to be done with the cables that are 
disconnected from the 3880. 


Cable Removal 


1. Ensure that the 3880 has been taken offline and that 
the customer knows that the 3880 is to be removed 
from the system. 


2. Turn power off at the operator panel. 


3. Set the power control switches on all attached devices 
to the Power Off or Disable position. 


4. Warning: Before performing steps 5, 6, and 7, stop 
the channel(s). 


5. Disconnect the power control cables (to both the host 
system and devices) from the cable connectors in the 
3880. 


6. Disconnect the CHL-I cables from the 3880 tailgate. 


7. If.cables are not to be immediately reconnected to 
another control unit, terminate or butt the channel 
interface cables and install dummy plugs (part 
2282264) at the host in place of the power control 
cables. This makes it possible to start the system 
again. Dummy plugs (part 4797247) should also be 
inserted in all positions of the device power cable 
connectors of the 3880 before relocation. 


8. Disconnect the CTL-! bus and tag cables from the 3880 
tailgate. 


__ 9. Remove the bus and tag terminators from the tailgate if 


installed. 


Pre-Removal Test 


if the 3880 is to be returned to the plant, no testing is needed. 


Go directly to step 10. 


if the 3880 is to be reinstalled at another location, diagnostic 
tests should be run to verify that the machine is in good 
operating condition. 


1. Set the following switches to the indicated positions. (All 
switches are located on the power switch panel except as 
noted.) 


NAME SETTING 

retain Leen 
(operator panel) 

Dar ie [ing 


2. Connect the MD power cable to the 3880 and press the 
Maintenance Power On switch to the Power On position. 


3. Insert the MD diskette and connect the signal cable to the 
3880. . 


4. Select option 5 on the MD keyboard/display. 


5. Run all wrap tests as instructed by the MD display. For 


instructions on how to connect wrap cables, see INST 90. 


6. Repair any failures found by testing. 


7. Leave a message on the MD diskette indicating that all tests 


ran correctly before removal. (The MD diskette is shipped 
with the 3880.) 


8. Turn power off at the operator panel. 
9. Disconnect the MD from the 3880. 


10. Set the mainline circuit breaker 401 to the Off position. 


11. Set the customer's circuit breaker that supplies power to the 


3880 to the Off position. 


12. Disconnect the 3880 power cable from the ac outlet. 
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Relocation/Removal Procedures INST 140 


Interface Termination 


See Cable Removal, step 6. 


Disassemble 


Note: If this is a dual frame configuration, go 
to INST spc 160. 


1. Pull the power cable up and out of the cable hole in the 
floor. 


2. Remove the removable panel located beside the cable 
hole in the base of the 3880. 


3. Roll the 3880 away from the cable hole in the floor. 
4. Reinstall the removable panel. 


5. If the cables are to be removed later, put them under 
the floor and close the cable hole. 


Packing for Shipment 


1. Perform the steps on the Packing Instruction (gert 
7357959) that must be done inside the machine and close 
the covers. 


2. Instruct the customer to complete the external packing and 


prepare the machine for shipment as described on the 
Packing Instruction. 


Ship Group Items 


The following items must be shipped with the 3880. Assemble 


them and ensure that the customer packs them with the 
machine. 


Relocation /R2moval Procedures 


Standard Group 


PART PART NUMBER QTY 


Caster Lock 280336 4 


CHL-I Block Wrap Tool 4299876 1 
Bus 


CHL-1! Block Wrap Tool 4299873 1 


Tag 


CTL-I| Terminator Mod 21 2282675 4 
CTL-! Wrap Cable Mod 21 2346604 
CTL-! Terminator Mod 23 2759398 2 


1 
CTL-! Wrap Cable Mod 23 4299863 1 


MD Diskettes 
Diskette 1 
Diskette 2 
Diskette 3 


4747856 
4747857 
4747858 


Select Out Jumper Card 
2-channel 3880 
4-channel 3880 2679478 
8-channel 3880 2679478 


Maintenance Library Manuals 6 


Record Updating 


4514308 


1. Complete all necessary removal records and report that the 
removal is complete to the branch office. 


2. Update the Account Records to include this removal. 


INST 140 


Dual Frame Installation Configuration Procedures 


Disconnect the following cables in each 3880: 


Dual Frame Configuration (Model 23 Only) — 3. 
‘Two 3880s cannot be installed in a dual frame configuration 01B-A1B2 
unless the following restrictions are met. 01B-A1B3 
e Be the same Model 01B-A1B4 
te with f i i 
° at e with the same functional microcode (same EC 01B-A1B5 
Release the cable retainers and route the cables to the 
Locate other. 3880 as shown [ EJ. 
1. Perform the following on both 3880s: __. 4. Reconnect the cables, in both 3880s, from the 
opposite 3880 into: 

Remove the end cover and all mounting hardware opposite 

the operator panel. 01B-A1B2 

Note: For leased machines, discard locally the covers 01B-A1B3 

and mounting hardware. 

01B-A1B4 

For customer owned machines, save the covers and 

mounting hardware. These parts belong to the 01B-A1B5 

customer. 

__. 5. Route dual frame cables. Fold any excess cable into the 
Fastening the Machines Together cable trough Ej. Reinstall all cable retainers. 
6. Return to INST 20, step 6. 


1. Locate the three dual frame clamps and ground strap G 
in each 3880. (Only five of six clamps will be used. 
Leave the extra clamp on one of the 3880 frames:in its 


shipping position.) 


__ 2. Install five clamps inside the frame {J so that there is 
no interference with the covers. 
__ 3. Take the dual frame ground strap [J from one 3880 


and connect it to the same point on the other machine. 
Keep the extra ground strap. 


Connecting the Dual Frame Cables Cable Trough EJ 


1. 


Locate the two wire cable (part 4479298) that is 
connected to the Unit Emergency (UE) switch [Eq 
terminals 8 and 9. Route the cables from each 3880 
to the other 3880, KJ and EJ. Connect the black wire 
to terminal 11 and the yellow wire to terminal 12, in 
each 3880 fi. 


Other 3880 


_. 2. Reverse the wires on the UE switch 7% terminals 5 and 
8, in both 3880s. One wire of the dual frame UE cable 
(part 4479298) should now be connected to terminal 
5. 
Unit Emergency 
Switch Rear View 
7 
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+5 Volt Regulator Box 


Cables to/from 


Dual Frame Configuration Installation Procedures INST 150 


Cable Trough 3 


Unit Emergency ; 

Unit Emergency Cable to Other seo El 
Switch Cable 
Ground Strap to 
the Other 3880 


Dual Frame Clamps and 
Ground Strap in the 
Shipping Position 


INST 150 


Dual Frame Configuration Installation Procedures 


Dual Frame Removal Procedures . Dual Frame Removal Procedures INST 160 


Note: For World Trade countries, refer to WT General _. 9. Remove five clamps from the frame [J Return the 
CEM 257, General Internal Packaging Instructions for clamps and ground straps to their shipping positions 
Replant Machines. 


If the covers that were removed for the dual frame configuration _ 10. Reinstall the cover, hinges, and striker plates. 
were not saved locally, they can be obtained by RPQ. (Have 
your customer call the IBM Marketing Representative.) Each _. 11. Return to step 1 under Disassemble on INST 140. 


RPQ supplies one cover and the mounting hardware. It is not 
necessary to obtain an RPQ for machines that are being returned 


to the factory. Cable Trough 3 


The RPQs are: 
Unit Emergency 4 | 
1. RPQ 8B1000 - No charge for IBM owned machines Unit Emergency Cable to Other 3880 
Switch Cable 


2. RPQ 8Bt001 - There is a charge for customer owned 


machines . 
Ground Strap to 5 | 


the Other 3880 


Removal of the Dual Frame Cables 


Y 


1. Reverse the wires on the Unit Emergency (UE) switch 
7 terminals 5 and 8, in both 3880s. One wire of the 


dual frame UE cable (part 4479298) should now be Place 
connected to terminal 8. 4] oe 
ere 


2. Disconnect the wires going to the UE switch EJ 
terminals 11 and 12 in both 3880s. Pull this cable EJ 
(part 4479298) back into the other 3880 and tape the 
cable below the UE switch. 


a nee 
(ee BE 


Dual Frame Clamps and 
6 Ground Strap in the 


3. Disconnect the following cables in each 3880: Shipping Position 


/\ 


PL 


01B-A1B2 


01B-A1B3 
01B-A1B4 
01B-A1B5 


4. Release the cable retainers and pull the cables back into 
the other 3880. 


5. Reconnect the cables in each 3880 to the following. 
locations: 


01B-A1B2 


01B-A1B3 


01B-A1B4 


01B-A1B5 


Unit Emergency 
Switch Rear View 


6. Fold the excess cable into the cable trough behind the — 
+5 volt regulator box J. 


7. Reinstall all cable retainers that were removed earlier. 


8. Remove the ground strap from one of the 3880s J. 
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Safety Inspection Procedure 
Contents of This Section 


Safety Inspection ....... 2.0.0... ee ee ee ees 10 


Requirements Before Starting ............ 0.0.0 c eee ee eee 10 
Guidelines » conics, Soles cid de ae tae ee RS Sed Se ES 10 
Reference: Items: sic ooccsae os 8 orine, See Bae eels elie egiie ans (SW onl Ge os 10 
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Safety Inspection Procedure 


Safety Inspection 


The purpose of the safety inspection procedure is to verify the 
safe condition of the 3880 Storage Control. If the inspection 
indicates the safety of the machine is not acceptable, it must be 
made acceptable before IBM service can be performed. 


A safety inspection is needed: 


When an IBM machine is considered-for an IBM service 
agreement. 


When IBM per-call service is requested and the machine is 
not being serviced by IBM. 


As part of an alteration and attachments review on any IBM 
machine on lease, rental, service agreement, or per-call 
service. 


On any machines that are relocated. 


If any of the above four conditions are met, perform the 
following safety inspection procedure. 


3880 
MIM 
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Requirements Before Starting 


Warning:. Assume that a safety hazard is present. The A 


machine must be powered off before performing this inspection. 
Disconnect all power connections to the machine. 


Read the complete Safety Inspection Procedure before 2. 


performing any steps. 


You must have completed the Electrical Safety Training Course 
For IBM Customer Engineers (self study course 77170 or 


current level}. 4. 


Guidelines 


The purpose of this Inspection Procedure is to aid you in 
identifying possible unsafe conditions on the machine you are 
inspecting. Any machine that has not been on an IBM 
Maintenance Agreement must be inspected for safety hazards. 
Each machine, at the time of manufacture, had needed safety 
items installed to protect the owner/operators and service 
personnel from injury. This checklist addresses those items. 
Use good judgement in identifying possible safety conditions not 
covered by this procedure. 


lf any unsafe conditions are found, determine if you can safely 5 


continue this procedure before correcting the problem. 


Consider these examples of conditions and the hazards they 
present: 


® Electrical: A frame that is not grounded can cause a 
serious or fatal electrical shock. 


e Explosives: Bulging capacitors can cause severe injury if 
they explode. 


¢ Mechanical: Missing belt covers can be the cause of 
injuries. 


881216 
15 Aug 84 


A15621 
01 Apr 85 


Reference Items 


The latest machine history should be with the machine. If 
the latest history is not available, continue with this 


procedure and arrange to obtain a copy for future reference. 


The IBM Safety Handbook, S229-8124 should be available. 


The /BM Input/Output Equipment Installation Manual 
Physical Planning, GC22-7064 should be available. 


A complete set of the Maintenance Library should be 
available: 


¢ MIM Volume 10 

e PCM Volume 20 (microfiche or hardcopy) 
e MDM Volume 30 

e ECM Volume 45 

¢ MSM Volume 60 

e LRM Volume 70 


The latest ECA listing for this machine type and mode! 
should be available. 


Safety Inspection Procedure 


Safety Inspection Procedure 


INSP 10 


INSP 10 


Safety Inspection Procedure 


External Checks 


The remainder of this procedure makes it necessary that the 
power be completely removed from the machine. 


Warning: Proceed only if the machine power is off and the line 


cord is disconnected. 


1. 


3880 
MIM 


Ensure that all outside covers are installed and not 
damaged. 


Check that all latches and hinges are mechanically 
sound and operating correctly. 


Ensure that the power cord is not frayed or damaged. 


Check that the correct approved power plug is installed 
(U.S. only). 


Note: See the /BM Input/Output Equipment 
Installation Planning Manual - Physical Planning 
for the correct power plug. 


Check that the strain relief on the power cord, located 
on the rear of the primary power box, is securely 
fastened. 


Check the transformer taps to see that they correspond 
to the power label. 
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Safety Inspection Procedure INSP 20 


Safety Inspection Procedure INSP 20 


Safety Inspection Procedure Safety Inspection Procedure INSP 30 


Machine Stability Checks 


__ 1. Check the machine for loose, broken, or binding 
castors. 


_. 2. Check the foot on the bottom of the A-gate for correct 
operation El. 


Note: The foot should not interfere with the 
A-gate opening and closing. The foot should 


Storage Control 
lock in the down position when the A-gate is 


open and any weight is put on it (see CARR oe 

10). A1 and B1 Board 
J501 Thermal Switches 
through (Manual Reset behind the 
J505 Power Switch Panel) 
(Behind 
Operator 
Panel) 


B3 Board 
Thermal Switch 


A3 Thermal 
SW Optional 


A: |—o 
Adapter 


woe LT; 
j 


Hinge End 
of Gate 


4 


Stabilizing 
Foot 
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Safety Inspection Procedure 


Power Distribution Capacitor Checks 


__ 1, Inspect the following electrolytic capacitors for any 
swelling or physical damage. Also check that the 
capacitors which need bleeder resistors have them. 


a. C204 through C207 in the DC bulk power 
supply El. C204 through C207 must have 
bleeder resistors. 


b. C201 through C203 in the three-phase AC 
bulk supply EJ 


c. Capacitors in power supply 2, area Cxx fy 


2. Verify that C201 through C203 in the three-phase AC 
bulk supply 2 | have covers over the exposed slip-on 
terminals. 


(Continued on next page) 
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Two or Four Channels 


CR207 . 
through 


ae z ‘ ~— 
Three-Phases AC 
- Bulk Supply 


P203 


cpao1 uu 


Terminal 
Number 1 


881216 A15621 
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Safety Inspection Procedure 


Four Channel Switch Additional 
Pd 


\ A 
> 
Vv 
——) 
— 
i==7. 


Se SN 
> 4} 
SORES (oaaR GTS 


CR207—CR212: 


Safety Inspection Procedure 


INSP 


INSP 


40 


40 


Safety Inspection Procedure 


Power Distribution Capacitor Checks 
(Continued) 
1. Inspect the following electrolytic capacitors for any 


swelling or physical damage. Also check that the 
capacitors which need bleeder resistors have them. 


Maintenance Power Supply — 60Hz 


WAY, 


a. C301 through C304 in the maintenance power €304 
supply Ej. C301, C302, and C303 must have 


bleeder resistors. 


_— 


\ 


/\ 


(ar A 
ape 


wy / Y 
4 NS | 


b. C401 in the primary power box JJ. C401 
must have a bleeder resistor. 


a * 
c. CAO01, CA02, CAO3, and CA04 in PS2 area 


Axx must have bleeder resistors Ej. 


2. Verify that the following capacitors have covers over 
the exposed slip-on terminals. 


a. C304 in the maintenance power supply 4 | 


b. CA04 in PS2 area Axx Ey. 
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CR303 (24 Vdc) 


T301 | 
Za a g 
Pe 


50 


Safety Inspection Procedure | INSP 


Maintenance Power Supply — 50Hz 


- Terminal . 
Number 1 oe 
T301TB itis : 


Maintenance Power Panel : | 
Maintenance Power Panel 


| cp303 CP304 
| CP302 | cP303 
a = 


AC DIST/CNTL Power (Axx) 


UT, POMER 


“Terut_saa7i0e 
OL Ae 


oeougog 


Jao! Jao? add 


307 wos 
cme 410 Oe Bo OS FAN 


VX 


v/ 
\ 


W 
Ay 
\ -————-£ 


* 


Tap View 


(Base Plate Assembly) 


Safety Inspection Procedure INSP 50 


Safety Inspection Procedure : Safety Inspection Procedure INSP 60 


Power Distribution Terminal Board Checks . 
Maintenance Power Supply—50 Hz Maintenance Power Supply—60 Hz CR303 (24 Vdc} 


1. Verify that the following terminal boards have their 
shields in place: 


a. 1B201 in the three-phase AC bulk supply EJ 


b. 1B301 in the maintenance power supply 8 


Terminal 
Number 1 
T301TB 


Maintenance Power Panel 


c. 13017B in the maintenance power supply J 
Terminal 
Number 1 


d. 1B401 and TB403 in the primary power box [J 
T301TB 


2. Verify that the plastic shield, fastened in front of 


= C301-C303 in the maintenance power supply 7 § is in Maintenance Power Pane! CP304 
place. CP304 : CP303 
CP302 


3. Check the cables in the power sections for worn 
insulation and loose or missing strain reliefs. 


4. Verify that PS2 area Axx EJ, Bxx Bj and Cxx Bq have 
metal covers fastened on their front sides. 


S 
SoS 
KOSS >> 
oso OS S999 


<< EM Area BXx poesia 
Terminal Number 1 
g Number 1 
| 2 | Area CXX 
_ 
| EB Area AXX 
a Thee Pac AC Primary Power Box K402 
Ai Bulk Supply : 
ae T203 Diode Assembly 
ie K401-X (+) to K401-2 
Oe cue (+) to K402-2Z 
FRONT solation Transformer 
cues ra Assembly (T401) 
Bre T8201 wee T401TB 
* o Terminal 
~~ CP402 
\ Leg Number 1 CP404 
4 \. > 0 
1202 ae ; T8401 AN fp ate ue cra03 
! . 7 K401—-—-> N25 a 8401 
Terminal a ee ; i 
Number 1 . Y an: 
| \Gae Convenience 


Outlet 
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Safety Inspection Procedure INSP 60 


Safety Inspection Procedure 


Internal Checks f. In the maintenance power supply, in front of C304 
_ 1. Check the machine for non-IBM alterations. Were any 
found? DANGER 
550 VOLTS 
YES -- 


NO —-~ g. In PS2 area Axx, in front of C1-C3 fg. 


lf YES complete ROO9 Non-iIBM 
Alterations/Attachments Survey. 


CAUTION 
HIGH VOLTAGE 
2. Verify that the following yellow labels are in place and ABOVE 500 VOLTS 


are readable. 
Note: Labels may be in local language. 


a. Four labels El: one located on each side of the 
machine on top of each frame member. 


HAZARDOUS AREA 


Three-Phase AC 
Bulk Supply 


TRAINED SERVICE PERSONNEL ONLY 


b. In the three phase ac bulk supply KJ. 


CAUTION UNIT WEIGHT 
EXCEEDS 27 KG (60 LB) 


c. In the three phase ac bulk supply EJ. 


DANGER 
550 VOLTS 


d. On the front of the primary power box 4 | 


Primary Power Box 


lsolation Transformer 
K402 Assembly (7401) 


HAZARDOUS AREA 


TRAINED SERVICE PERSONNEL ONLY 


e. On the front of the primary power box [. 


Diode As bi 
LINE VOLTAGE K401-A (+) to K401-8 


PRESENT WITH K402-A (+) to K402-B 


MACHINE POWER OFF 


Thermal 
Number 1 
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Safety Inspection Procedure INSP 


Terminal 
Number 1 


T301TB 


Maintenance Power Panel 


CP304 
| CP303 
| cP302 

CP301 


AC DIST/CNTL Board Power (Axx} 


te tan 


me ere SRST ST 
emiacge weet! at a. 
40! 1802 5403 8 


ase 


(Base Plate Assembly) 


Safety Inspection Procedure INSP 


7O 


70 


Safety lnspection Procedure 


Grounding 


1. See the Electrical Safety For IBM Customer Engineers 
handbook, for the procedure to measure power 
receptacle and equipment ground. Also, verify that the 
machine is grounded correctly. 


2. Verify that the green and yellow wire or ground straps 
are in place for the following assemblies: 


a. AC Bulk Supply (green and yellow wire is 
attached to the bottom of the power supply 
box Mi). 


1) A green and yellow wire in the cable from 
TB201 [J to connector PC204 attached 
to the back of Area Cxx. 


2) A green and yellow wire in the cable from 
TB201 2 | to the primary power box (4xx). 


3) A green and yellow wire in the cable from 
TB201 [J to the fan located below the +5 
Vdc regulator in PS1. 


b. PS1 Area Axx 


.1) A green and yellow wire in the cable going 
from the rear center of the Primary Power 
box to PA10 connector located on the 
lower rear of Area Axx. 


c. A green and yellow wire going from the 
diskette drive motor to the machine frame. 


d. ‘A green and yellow wire from the A-gate fans 
to the fan mounting on the machine frame. 


e. A ground strap from the machine frame to the 
A-gate. 


f. . Two ground straps connecting the B-gate to 
the machine frame. 


__ g. Four green and yellow wires connecting the 
four B-gate fan housings to the B-gate frame 
(located on the bottom of the B-gate). 


h. A green and yellow wire in the cable from the 
fan in Area Bxx to PAOS connector in Area 
Axx. 


i. A green and yellow wire in the cable from 
PAOS connector in Area Axx to the 1BP21 
connector on the bottom of the B gate. 


This completes the safety inspection in the power off 
environment. 
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wm) 
XY 
RY 
AX 
xX) 

‘ 

() 

& 


| PS2 Area Bxx 
f, 
os Drive 


PS2 Area Cxx 
i} 


Three-Phase AC 
Bulk Supply 


A15621 
01 Apr 85 


Safety Inspection Procedure 


Safety Inspection Procedure 


INSP 


80 


INSP 80 


Summary of Warning Labels 


Listed below are the part numbers of warning labels in various lang 


uage groups. . 


PART 
LABEL NUMBER IQUANTITY 


USA-ENGLISH 
WARNING label group (supplied with all orders) |n 
*HAZARD (large) 
*HAZARD (smal!) 
eDANGER 550 V 
eTHIS MACHINE IS WIRED FOR 
eLINE VOLTAGE PRESENT 


BRAZILIAN-PORTUGESE 
WARNING label group 
¢HAZARD 
eDANGER 5SS50V 
*THIS MACHINE {S WIRED 
LINE VOLTAGE PRESENT 


CHINESE 

WARNING label group 
*HAZARD (large) 
*HAZARD (smal!) 
*DANGER SSOV 
*THIS MACHINE 1S WIRED 
eLINE VOLTAGE PRESENT 


CANAD IAN-FRENCH 


WARNING label group 
*HAZARD (large) 
*HAZARD (smal!) 
-¢DANGER 550V n 
*THIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


FRENCH 

WARNING label group 
*HAZARD (large) 
*DANGER 550V 
eTHIS MACHINE IS WIRED 
*LINE VOLTAGE PRESENT 


FRENCH-DUTCH 

WARNING label group 
HAZARD 
*DANGER 550V 
eTHIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


FINNISH 

WARNING label group 
HAZARD 
*DANGER 550V 
eTHIS MACHINE 1S WIRED 
eLINE VOLTAGE PRESENT 


3880 tee meee a PN 6315682 881143 
MIM Seq AX0001_ |10 of 11 13 Jan 84 


© Copyright IBM Corp. 1984, 1985 


oO number 
5236793 
369207 
2582954 
345762 
138755 


4518874 
6815183 
5718488 
6815196 
6815188 


4518882 
number 
number 
number 
number 
number 


4518877 
4948492 
4948490 
o number 
6815189 
6825808 


45 18873 
8326722 
1731444 
6815192 
6812828 


4518879 
8329450 
4420468 
8329449 
8329452 


4518878 
5562398 
6825833 
6825864 
6825818 


881216 A15621 ae 
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GERMAN 

WARNING label group 
*HAZARD (large) 
*HAZARD (small) 
*DANGER 550V 
*THIS MACHINE IS WIRED 
*LINE VOLTAGE PRESENT 


ITALIAN 

WARNING label group 
eHAZARD 

*HAZARD (small) 
*DANGER 550V 

eTHIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


JAPANESE 
WARNING label group 
e HAZARD 
*DANGER 550V 
eTHIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


KOREAN 
WARNING label group 


*HAZARD (large) 
eHAZARD (small) 
eDANGER 550V 

*THIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


NORWEGIAN 

WARNING label! group 
*HAZARD 
*DANGER 550V 
eTHIS MACHINE IS WIRED 
eLINE VOLTAGE PRESENT 


SPANISH 

WARNING label group 
* HAZARD 
*HAZARD (smal!) 
*DANGER 550V 
eTHIS MACHINE 1S WIRED 
eLINE VOLTAGE PRESENT 


SWED1SH 

WARNING label group 
HAZARD 
*DANGER 550V 
eTHIS MACHINE 1S WIRED 
eLINE VOLTAGE PRESENT 


Summary of Warning Labels INSP 90 


PART 
LABEL NUMBER |QUANTITY 


4518871 
4056733 
6815193 
5718485 
6815195 
6815194 


4518872 
6815181 
no number 
6815831 
6815191 
6825820 


4518876 
8326797 
6825839 
6825867 
6825840 


4518883 
2679448 
2679447 
2679446 
2679449 
2679450 


4518881 
423212 
no number 
no number 


4418722 


4518875 
6815180 
no number 
6825830 
6815190 
6815185 


4518880 
8551904 
8551902 
8551907 
8551903 


Summary of Warning Labels INSP 90 


Safety Inspection Procedure Safety Inspection Procedure INSP 95 


Power Sequencing 


1. To verify customer power is correct, see the Safety 
Handbook For IBM Customer Engineers, and perform 
the power receptacle and primary power checkouts. 


2. Verify that the machine will power up and down 
correctly using the SUBSYSTEM POWER On/Off 
switch. 


3. Test the ability to drop power to the subsystem storage 
and each storage director. 


THIS CONCLUDES THE SAFETY INSPECTION. KEEP THIS 
COMPLETED CHECKLIST WITH THIS MACHINE. 


DATE PROBLEMS FOUND DATE CORRECTED 
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Safety Inspection Procedure INSP 95 


Index 


Special Characters 


+5V 
fegulatorlocation: «cc fe hale phe ee EA See OM ae Oe A Eee ead LOC 20, MIM 
OC: Power lOCBHON: 4 (ue ucts dun PERLE SR ae alee A eh We id eee ds LOC 50, MIM 
+8.5 Vdc power location 2.2... ees LOC 50, MIM 
~5 Vde power location 2.0... ee eee LOC 50, MIM 
A 
ac bulk supply location 2.2... 0... ee eee eee LOC 30, MIM 
ac distribution summary ........: 0.0... cee eee eee PWR 28, MIM 
ac power distribution/control location 2... .0.0 00000 ee eee LOC 45, MIM 
AdGreSS ins 126 ethics eared eet Gad Gees he Sg ays, WEB Ae, G, 8 od ee es Bab OPER 305, MSM 
AddrESS .OUle 8d deg Vai oe ha Sow a Eee Gye t aed o4 ee we ee SE OPER 300, MSM 
address redrive (CLAR/CMAR) cards ....... 0.00... ene see Cards 
addressing 
Model 2.1 — se): oogonia ott sab eee bee ee, Ew a A De areal ah ieee. INTRO 40, MIM 
Model 23 ole. de a as en ee BS Ble Bo, aosintn eo mee Rates Seal nee RS INTRO 50, MIM 
Model 23 with RPO # 8BOO35 ... 1... ene INTRO 62, MIM 
address switch settings 2.0... 20.0... 000. e eee eee ee INST 70, MIM 
adjustments 
diskette: rive, 352 ck Ae 4 Sued OP wwe been ad AG eb doweee TAS tS erties CARR 120, MIM 
gate foot. 3. $a. ooh hat eet owe ceeded Gna ne OS gare earn debe CARR 10, MIM 
aids 
GIAQNOSTICS: tues pce Fuk sadeade eae cae Wihate Ee aves tate Bh ete ae Od fit MD 40, MSM 
problem determination ........ 0.000. cee et ee eee PDA 10, MSM 
alternate controller selected 2.0... ee ee eee nee SENSE 25, MSM 
analysis procedureS 2... 0... ee ee eee eee eens INTRO 30, MIM 
analyzer lOQIC: 3 aed. c a Ghiars eS ek sre ord ee ae See See DS gts Ge a ees PDA 740, MSM 
areas, functional ......... PF thd eke Rk Gilg a anh LGR a SR ne, Eoeghate aha INTRO 95, MIM 
attachments 
channet 
Model. 2:1-- « s-2este. canis ol care a aes ee Wee De Bd INTRO 35, MIM 
Model:23) cc. oes 230 Rak Bln VR a ee BE laren tlh dona Maeh es: dostets INTRO 45, MIM 
Model 23 with RPQ # 8BOO35S .... 1... es INTRO 55, MIM 
DASD 
Model:24 . 26 424 ction ager e SE wie ek We Eh ee a Dad ec -. INTRO 35, MIM 
Model:2:3:° si.08 fcc end ei ete ter head Se a ae Ba be wl eS INTRO 45, MIM 
Model 23 with RPO # 8BO0035 2. ee INTRO 60, MIM 
processor 
Model: 2:1 24.608 a8 i Pee ee 6 SR eS SOT ee SOI Eee 8 INTRO 35, MIM 
Model 23 22k niet eA ert eden eo Pie & ata een seers dda: 225 INTRO 45, MIM 
Model 23 with RPQ # 8BO0O35 .... 2. ee ees INTRO 55, MIM 
auxiliary microprocessor adapter (CMAA) card «1.2... es see Cards 
auxiliary power location 2.2... . 0.0. ee eee ".... LOC 55, MIM 
B 
bibliography: iteu cn ke bs we ees ie ehh RE ee eee a hae eles REF 5, MSM 
block diagrams, channel ... 0.0... 000. eee ee eee CARR 491 TCA, MIM 
block tool connection, channel wrap) 6. ke ee ee CARR 216, MIM 
board maintenance 2.01... ee ee ee eee CARR 205, MiM 
buffered submode (Model 23 with RPQ # 8B0035) ............... OPER 205, 220 MIM 
bulk: powerpanel es farsa eae Soe Reached ale A Se EAE sd Bee eS PWR 56, MIM 
bulk power supply location, dc 6... ee eee LOC 25, MIM 
bus in (Model 21) 6... ee ee ee teas OPER 305,365, MSM 
bus ite (Model:23)) 60 wean oA on vin Gere hd te a ne os a Dee OPER 305, MSM 
DUS:OUTS <4 Bo Desi Aue oes Bek fete hada age Gye howe Se auet Geos ah see ama OPER 300,360 MSM 
Cc 
cable connector locations ........0. 00... ee LOC 100, MIM 
cables 
CE safety practices. <4 cA kan baie See ea a oe iw Ee ee SAFE 1, MIM 
ChECKOUt» knee ncn sack Urata abe Part oh atahe es Rate ae athe as CARR 216, MIM 
INStallation: es Sss.eFa Piel e Ghia gap beie Geeta! Sead lew a Minne oe eee ele eed INST 100, MIM 
locator chart? fut n dence Bae eee eh Ot ey Mle we eed CARR 482 TCA, MIM 
locator, intraboard 2.0... ee ee eee CARR 480 TCA, MIM 
swap, channel interface .. 0... 000.00. ee ee es CARR 230,370 MIM 
cache power locations .......0. 0... ee ee eee nes LOC 50, MIM 


caching submode (Model 23 with RPQ # 8B0035) 


viceS eta Ge BUigeet See eee OPER 205, 220, MIM 


Capacitor checks: 4:44. ¢a- wie 6 Ra abet eR Rah a ew oe Salen, et aes We Sag INSP 40, MIM 
card contact assignment ........0.0 0.0000 cee ee eee PWR 17, MIM 
card descriptions 
channeltinterface==! 3.2.2.5 sates ko Gk oe aS oS eee Sas Bw eee OPER 25, MSM 
subsystem storage area 2... es OPER 105, MSM 
card diagrams 
CONtONarGA -cka528 FEA Bee eta Hee nei a cee ae oda OPER 50, MSM 
subsystem storage area 2... eee OPER 110, MSM 
Card Pin: ASSIGNMENT 6. o ces wed See ee eee AR le en eee CARR 200, MIM 
card to card data flow 
Gata buffer: sec '-2 ues ele Be ec Paha eee tee We eas eng Ben alone OPER 65,MSM 
DOR os Keane A Sed ate fF E EIS aah auth AGH OG Sota ee Oats Se aed Gs OPER 90, MSM 
portadapter: (<A eh tee ee ie te She ehd Bald Sb Cea dae OPER 85, MSM 
Storage’ control: oc se ee cob A wey toes Ae Se RO ee ee OPER 95, MSM 
Storage: (2. 62h b a KE aS HS aos Pa oe he BGS ee ee a eS we OPER 95, MSM 
cards 
CDX (channel! data transfer) 
GOSCrIDTON: «034 oak ee i che ale Sn ea Oe ee Ae OPER 25, MSM 
within data flow diagram .. 0.020.000.0000. cee eee eee OPER 15,30,35, MSM 
CIF (channel interface) 
GESCHIDUONM: 2.cis cough Ging hoe toe S55 5 ales att a tuiOSAS. Be Ee awe we eat tes OPER 25, MSM 
within data flow diagram .......0.0.0 00000. eee ee eee OPER 15,30,35, MSM 
CLAR (address redrive) 
GESCrIPLION ie cin ek BA Ph So knee h Baa eee BS OPER 105, MSM 
within data flow diagram .. 0.0.0.0... 00 ee eee OPER 110, MSM 
CLC2 (storage control) 
GESCrIDUION h5 20 hb A es Shas RS Gd RE wwe OE A OPER 95, MSM 
within data flow diagram ... 20... 0.0.00 eee ees OPER 75,100, MSM 


CLDA (storage driver address) 
GESCLIPUON: sce ee lee ES Bes Oo at ON Be ng ene Bt 


OPER 95, MSM 


within data flow diagram... 0... 0.0.0.0... 0 eee eee OPER 75,100, MSM 


CLK (clock) 


GeScniption) 5-225 bing hee Gate bl see tale Le eg gs Sad aoe OPER 45, MSM 
CLP2/CLP4 (storage) 

GeScriptions «20% oe Shee 2 ba Se EAR Re ee a OS OPER 105, MSM 

within data flow diagram... 00... ee ee OPER 110, MSM 
CMAA (auxiliary microprocessor adapter) 

GESCTIDTION: Sees ee ae eas ys wee vole Bee Gile Be a ee ees OPER 45, MSM 

within data flow diagram 2.0... 202.0... . 0 eee ee eee OPER 20,50,75, MSM 
CMAR (address redrive)(Model 2 1} 

Hesc#ription. is 2.26%, dese we ee blew PRONE Sees a eb eee Od wt OPER 105, MSM 

within data flow diagram .......... 2.0.00. ee OPER 110, MSM 
CMCA (communication adapter) 

GOSCHIDMON: 5 ode. ti erate teas 5 ieee i ged el nl ee ew tas seb he his Bhar NES OPER 65, MSM 

‘within data flow diagram ....... sas RRR lot age Bg tee ie ee oa OPER 15,75, MSM 
CMCD (port adapter) 

CeSCrIDLION: is: 5.00 pe cid, Sole Dateien ce PS Se Md PGs Sle od OPER 85, MSM 

within data flow diagram... 2... .0.0. 0000. cee ee eee OPER 20,75, MSM 


CMC 1 (storage control) 
GESCHIDUON® 25-5 Minos ah ated es Sts, ahs a ee AE a ee as Mp 


OPER 95, MSM 


within data flow diagram 2.0.0... ee ee eee OPER 75,100, MSM 


CMC2 (storage control){(Model 2 1) 
GOSChDUON! .2h5 et eid Se gy ween ten eo dae etl eae a a eee 


OPER 95, MSM 


within data flow diagram .. 0.0.0.0... 0.00. eee ee es OPER 75,100, MSM 


CMDA (storage driver address)(Model 2 1) 
GESCHIDTION sec cts ong Sere Sc ORE De Ba ae, wei ta ea caian a hee wan be heans, s 


OPER 95, MSM 


within data flow diagram 2... 0.0.0... 2. ee eee ee eee OPER 75,100, MSM 


CMDD (storage driver data) 
GESCIIPLOM, scorn Fees i on een SNR BE NR oa 0 te kB, ell ghtae ake hee 


OPER 95, MSM 


within data flow diagram .. 0.2... 20.02.00... cee ee eee OPER 75,100, MSM 


CMDR (data redrive) 


Gescriptioni ses o.oo PA sas a A ed ne Bi a ees OPER 105, MSM 

within data flow diagram .. 2.2.20... 2. ee OPER 110, MSM 
CME 1 (error correction code 1) 

CESCrIDUON:. 5. 6 20h eet eed ee ho Sh Mes we Oe a ee OPER 95, MSM 

within data flow diagram... 2.2.0.2... 20.22 ee ee ee OPER 75,100, MSM 


CME2 (error correction code 2) 
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Index INDEX 1 
CeSCrIDHONR + w28 6 oe Bas a ee EE ie ee OR eee ee wt ha Ee ek OPER 95, MSM 
within data flow diagram .........0 0.00000. eee ees OPER 75,100, MSM 
CME3 (error correction code 3) 
CESCHIDTOMN +o 23:0 sap ¥ 343 ds: Sia a ee, Se eae Bes! Sates ns ews wee BRET Ee OPER 95, MSM 
within data flow diagram ........0... 0.000. eee eee OPER 75,100, MSM 
CMPB (port buffer) 
CeSChiPtlOni x. kha Us Syed Boe aad BE et OPER 90, MSM 
within data flow: diagram 2... eee OPER 75,90, MSM 
CMPC (port control) 
GESCrIPEON: 230.325 bt eae eh eee SE BOER RD ree ee Seek od OPER 90, MSM 
within data flow diagram ... 0.0.2.0... 000 cee eee eee OPER 75,90, MSM 
CMSA (storage address) 
GESCHIPTION sess: his best oe ot «ee el old oye Gd Bs hae a ee ee OPER 95, MSM 
within data flow diagram 2... 0. ee OPER 75,100, MSM 
CMSH (storage)(Model 2 1} 
CESCEIPTON: oo nS Ad ce aed Ra, BLN EA act Be OPER 105, MSM 
within data flow diagram... 2.0.0 ee nes OPER 110, MSM 
CSC (channel sequence control) 
CESCHIP CON: 2.8. sb ec E a oe ei Nea ee Reet Are a eae es BRAS haere, SE eae OPER 25, MSM 
within data flow diagram 2.2.2.0... 0.000. ees OPER 15,30,35, MSM 
CSR (channel search) 
GESCrIDUION, 5 fears LO eee BS ew tole a tee ihe ae eet ER Se Ee ee OPER 25, MSM 
within data flow diagram .......0. 0.0... eee OPER 15,30,35, MSM 
DCT (device counter) : 
description: sce, o.6 be Bea ee i ee Oa a kee OPER 115, MSM 
within data flow diagram ......0..0 0.00. ccc eee eens OPER 20, MSM 
DDC/DDCV (director to device controller} 
COSCHIPLION? feces Stn die Bae se ale Ge BE ee ek BR We ke BS OPER 115, MSM 
within data flow diagram 20... ee ee -,.. OPER 15, MSM 
“DRR (driver receiver) 
GESCHIDUON: 48 oA 602k ie te Gnas Ra pe ee TA Sb ts eo Ses OPER 125, MSM 
within data flow diagram... 0.0.0.0 ee ee eee OPER 130, MSM 
DSCR (dynamic storage control and refresh) 
CESCHIPLION: eee SNS ae nel cna ohh Sasha ey endo a nce eae OPER 45, MSM 
within data flow diagram ........0. 0.000 eee ee eee ee OPER 20,50,75, MSM 
DXA (data transfer address) 
GESCHOUON sch bes ees BS tered Soe BUR rte ae PS ales She hen den ent OPER 65, MSM 
within data flow diagram .......0.0.0 2000000 eee eee OPER 15,75, MSM 
DXD (data transfer data) 
GESCrIDUON: &.i se, ba tee lg ee Mars, Sak ke bs He RL bbe e dela a late WEES OPER 65, MSM . 
within data flow diagram .. 2.0.0.0... ee eee OPER 15,75, MSM 
FACR (four-channel-additional condition register) (Model 23) 
GOSCrIDUONS 8 as ike ede yd eee ees ob Ved Sb & Bk Se ac we ae OE a A OPER 27,MSM 
within data flow diagram... 2... 00. ee eee OPER 15, MSM 
FADR (four-channel-additional driver receiver) (Model 23) 
GESCHIPUON! 8 & ce te its ye ede atta datos bards a He oe eat ce OPER 27, MSM 
within data flow diagram 2.2... 0.0... eee eee terme sek ob Me OPER 15,MSM 
FADT (four-channel-additional driver terminator) (Model 23) 
GESCrIPTION.o:5-c-a. 5, gia ode hak oct Ale oe OR ED So AS OPER 27, MSM 
within data flow diagram «2.0... 02. ee ee ae OPER 15, MSM 
FASC (four-channel-additional sequence control) (Model 23) 
GESCHD CON 5 bo648 bedi SEE Leet ae Bed hate Wiha diets ORES OPER 27,MSM 
within data flow diagram .............2. 000005. Csbralbray a ditedr fet OPER 15, MSM 
FAST (four-channel-additional switch terminator) (Model 23) 
GESCriPTION: 66.02.0845 coed we S8e aa Bye sides Sta ave we ee Bae A als OPER 27, MSM 
within data flow diagram 22... ee ee ee OPER 15, MSM 
HDSCS (high density static control storage) 
GeSCrIPLION: 66k nd Soe le ew RR OSG Gee eS hoe ee he OPER 45, MSM 
within data flow diagram 2.2.0.2... 02.0002. ee ees OPER 20,50,75, MSM 
MDAC (maintenance device adapter control) 
GESCriDUON 25.5 wel Se es Gs oe to ER Es OSs OPER 125, MSM 
within data flow diagram 2... 0.0.0. ees OPER 130, MSM 
MDAR (maintenance device adapter registers) 
GESChIBUON: 63-8 2208S Ue done 2°64 CERES Car Polite tA Rey Bae iS. S OPER 125, MSM 
within data flow diagram .......0.. 0.00. eee ee es OPER 130, MSM 
MNT (maintenance) ‘ 
Gescriptiot 04045. 246. ews eee eA ota ad eS s Boek ae OPER 125, MSM 
within data flow diagram... 2.0.20... 0000 eee eee eee OPER 20,130, MSM 
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SBP (select out bypass) 


GOSChPTION 4 2 -t Kw oe SE EE A ey ay Shhh et Bs OPER 25,MSM 
within data flow diagram. .0 6. ee eee OPER 20,35, MSM 
SCK (switch clock) 
within data flow diagram 20... ee eee ees OPER 15, MSM 
SDM (storage director microprocessor) 
GESCHIDTION. 6.6 Sb 2 Gad ook Dues ea eas BA eee Site ee SON Cees aM OPER 45,MSM 
within data flow diagram 2.0... ee ee OPER 20,50,75, MSM 
SOR (switch driver receiver) 
GeSCHDUON = saison ee RAE he he Pe eee OEE ee SES OPER 25,MSM 
within data flow diagram .......... 0.0. eee eee ee eee OPER 15,30, MSM 
SDT (switch driver terminator) 
OOSCHIDNION 6 ele oe ieee Pee ee SEW aE oe i ee A ES ee OPER 25,MSM 
within data flow diagram 2... 0. ee ees OPER 15,30, MSM 
TACR (two-channel-additional condition register) 
GESCFIDLION: «ee ea SOS a ieee es ba RES EI RE eR ES OA OES OPER 25,MSM 
within data flow diagram 2.0... 0 ee ee eee ee OPER 15,30, MSM 
TADT (two-channel-additional driver terminator) 
COSCrIPLION: «6.5. aids hin ed Ba ARS 6A ee ee Se eee Bee OPER 25,MSM 
within data flow diagram .. 2.0.0... cee ee ee ees OPER 15,30, MSM 
TCR (two-channel condition register) 
GOSCIPLION 6 lk ees es ee Sew heb wee ek 8 le Re RL laa wees OPER 25, MSM 
within data flow diagram... 2... ee ee eee OPER 20,35, MSM 
control: initerface® iis etki ho ee ee eer HA Re iin oO OPER 115,MSM 
CDX (channel data transfer) card 2.0. ee ee ee ee te eee see Cards 
central power control board location ....... 0.0... 0. ce eee eee eens LOC 60, MIM 
channel bus out parity check .......0. 0.0... cece eee eee eas SENSE 15, MSM 
channel 
AttaACchMeNt c.5 6 winds eas eR Ee TAR RO es WE PR aE OWE OER SORA reas 8G 
Model 20. o conoa ek 8 oa ae wee a Se eae eee Es INTRO 35, MIM 
Model: 232% fawicals ettiSib ee Bient, ahi ase sgh vate O Sane Baeele moe ode ele ee ares INTRO 45, MIM 
Model 23 with RPQ # 8BO0035 ............ SS Ticth casMaath. ontngae te ee INTRO 55, MIM 
block: diagrams, 64.28 eae Vee aes ea eee Uwe oe be 8 CARR 491 TCA, MIM 
cable: checkout? tics GaaeS aeise wang. Whee ower lo Wie hn hoe Wide aed Sse CARR 216, MIM 
Check 1 fence ee i eles ee SRS TEE ewe a eo he ew x Aer & SENSE 125,MSM 
enable/disable: osc cc sects alg BS a Wiles NGG we kee SREP S Be SS CARR 229, MIM 
FOBUUCS 5.8.0 ain, ee arent ulon ats more oon Oa Biel be ae as EN LA a BAS wg Ge x eee ahs ee 
Model 21 Me sce ale es, ag bare Sad ae di os Ane ele oat eg HS eS ee Sov as INTRO 35, MIM 
Model 230° eeu kc auailng Sw ee She ew Ee wns Peo esa eee INTRO 45, MIM 
Model 23 with RPO # 8BOO035 .... 2. es INTRO 60, MIM 
TOCATIONS © ces Bunion ere eA sites we Oa OW Haw RAO Meee ee Bales ay oes ah LOC 10, MIM 
MONITOR: «Ss aise tetas esr Des, bath Be EN RE EY OO Me wo Eres PDA 710, MSM 
SWITCHOS! orgvhc, ashes Seca Ten Shear ET tg ae MPS bas weraatnen Mes haces oe acaoa PWR 74, MIM 
SWITCHING?) 40 eo sesity ee ea ea Gaele, Breen EAS SNe od wa Ree eee eats INTRO 135, MIM 
wrap block tool connection ..... 0... 0... cee ee eee ees CARR 216, MIM 
wrap test, electronic: 9.4... k ve ee yee INNS hehe ees -. CARR 215, MIM 
channel data transfer (CDX) card 0.0... ee te ee eens see Cards 
channel feature card layout (Model 23) 6... ee ee ee OPER 28, MSM 
channel initiated sequence 2... ee ee ee eee OPER 310, MSM 
channel interface (CIF) 
CONUS a aid SAS ba tede eG dati ats hearer teed fate SA es aii eee see Cards 
COPA Clagrany: <2. kts n gee Sede als Mee dew eo to pe AE eS OPER 30, 35,MSM 
card to card data flow 2.0.0... 0... ce eee ee ees OPER 40, MSM 
Gable-Swap™ i sn Ge8. ceed Ae dhe ee eee Halk MRL Ae See os CARR 230,370, MIM 
ISOIATION AIDS: avi iikts ood Gee Gh toatl Ree a eee Pa eee ie dee ayant wee CARR 490 TCA, MIM 
GESCIIDON. | o... dace sie ew Gaal Vs ee Rew oe GS Mees Mad we be Sars OPER 300,305, MSM 
GOSCHID MON: fsck SR pteen eS RU Mowe eee Seda Rae an MOAR BATE A eed lw INTRO 110, MIM 
channel search (CSR) card 6d eee ee ee eens see Cards 
channel sequence control (CSC) card 2.0... ee ee eens see Cards 
checkout procedure, power 20... 0... ee ee eee ete ees PWR 32, MIM 
checkout, channel cable 2... 00... ee eee ene CARR 216, MIM 
checks 
Lcehannels 205, sg wit nee anit hace Gets eh he RG hears. Gs Fle ane OPER 55, MSM 
2 CNANNEL erence Sects eee asta Dake ferences tare phe SOP RUS genes MD 130, MSM 
adjust, remove, replace 2... ee ee eee eee CARR 1, MIM 
COMMON hs Sach Sceetecse Gta. ge See aon Oda hh dened sale Hoehne Sota a SENSE 5,MSM 
channel bus out parity 2... ee ee eee eee SENSE 15, MSM 
error reporting 2.0... ee Rie Bag tte ttn Scotts Mees ad Siok eM el tao MD 50, MSM 


equipment: 224.4 seeded HE ee etd Bee od ee see .. SENSE 5, MSM 

Safety oe eh a eles ote et Ms ei ewe Hee races RR eee ea INST 50, MIM 

VOlage 2650 ob eS RE ea ee ber ee SS ee eae we PWR 32, MIM 
CIF (channel interface) cards 2.0.0.0... nee see Cards 
circuit card connector assignments focation ............ 0.000002 eee eee LOC 80, MIM 
circuit maintenance 2... . ee ee eee CARR 200, MIM 
CUR clock) Card: -!hc..< Sistas oes ie dels bs cand sea och PY een ERA) Meh e 2 see Cards 
clock (GLK) cards: seseteoi< ae Oe ue ve eee eA es OREM Sh serail eran de Bat end see Cards 
clock: start:and Stop: eos o 52 8 seer 8 os ee iat eye eae wR A BE OSS Bate eed OPER 55, MSM 
clock’stopped:check: 2 0-206, o-4 aak eee eb RTS A SESE Be os SENSE 110, MSM 
CMAA (auxiliary microprocessor adapter) card 2... ee eet see Cards 
CMAR (address redrive) cardS. 2... 1. ee eee eee see Cards 
CMCA (communication adapter) card 2... 0... ee eee eee see Cards 
CMCD (port adapter) card 2... ee eee eee see Cards 
CMDA (storage driver address) card .. 0.0... 0... eee ee eee see Cards 
CMDD (storage driver data) card 2... ee eee tenes see Cards 
CMDR (data redrive) cards «0... ee eee eee eee see Cards 
CME 1 (error correction code 1) card 2.0... ce ee ee ee eee .. see Cards 
CME2 (error correction code 2) card 2... ee ee eee see Cards 
CME3 (error correction code 3) card 6... ee ee eas see Cards 
CMPB (port buffer) cards 61 ee eee eee ee tees see Cards 
CMPC (port control) card 6 nee eee eee nena see Cards 
CMSA (storage address) card 2... ee ee eee ee eens see Cards 
CMSH (storage) cards: . sive Von ei i eatee dt wiiew ob sige See eae ba as oa tee see Cards 
codes, error... ee eee ee see error codes index (EC!) section, ECM 
command 

OUte “Sefecdt SO Oe ot a ehh ae es ek Os Bh ee OPER 300, MSM 

FOICCE eek eee Bat oR aah Sa BE, Br eS eat alas Boe vw Bk BEBE Ts SENSE 15,MSM 

FOU ood idede Fee eee Sees ee et ts a TENE SAS hele oe NS, reed HD dd OPER 260, MSM 
commands 
Define Extent 

Model 23) 3 s¢-5.4 pecsg ho $e 8S BSS to ae Ue OUR ee Bee RB Ee eed OPER 240, MSM 

Model 23 with RPO # 8BOO35 .... 1... OPER 240, MSM 
Define Interrupt Association (Model 23 with RPO # 8B00O35) ........... OPER 235, MSM 
Device Release 

Model 2.46 22 sfc ceteris a fe wer ee and coe re hc oe serge he genes ares OPER 235, MSM 

Model23) a -c.e 8 ake eheh Gos, V tart be G2 ole ates UR ee ae BS ey OPER 245, MSM 

Model 23 with RPG # 8BBOO35 ..... ce ee OPER 245, MSM 
Device Reserve 7 

Model 270 «22 2. dcsd xis iets inate Pests pa: Sree pe ota 8 Se Ge BS SS 2 OPER 235, MSM 

Model:23)) suction ten band a Bave Sees eyed Rs Bathe eek OPER 245, MSM 

Model 23 with RPO # 8B0035 .... 1... ee et eee OPER 245, MSM 
Diagnostic Control (Model 23) 2... ee ee eee OPER 240, MSM 
Diagnostic Read Home Address 

Model 23) isu bese Oe ee ee aig Oe Bova are OPER 210, MSM 

Model 23 with RPO # 8BOO35 .... 6. ee eee OPER 210, MSM 
Diagnostic Sense/Read 

Modele2 4) oa -niea aesg See ie yaoi ats Ses ela GS RM es Dem aeeddee Se, 4 oS SG OPER 235, MSM 

Model: 23° 2.4.0.8 i ce.8 buen less nd Male, bl oe eed ie we te Se ek OPER 245, MSM 
Diagnostic Write Home Address 

Modeli:23) sb. sda ht aces deeds de BROS Lace te cate cance SRS ach Bele SAE AES, fre ek OPER 230, MSM 

Model 23 with RPQ # 8BOO35 ..... 2... ee es OPER 230, MSM 
Discard Block (Model 21) 2.0.0.0... ee eee ees OPER 205, MSM 
Discard Record (Model 23 with RPO # 8BOO35) ................000. OPER 240, MSM 
Erase 

MOGel 21: cece nk 5 dene B ee Be Ss eee eR SE tat eas Du og OPER 225, MSM 

Model: 23).s 65 4c eta tbat ches € oe bb eke ee Be tins OPER 230, MSM 

Model 23 with RPO # 8BO035 ..........0. 0.0... eee ee OPER 230, MSM 
Locate Record 

Modeli23) 5.2 os. aie sete eine ete ene ew Bees FS, a ie dee dh ees OPER 240, MSM 

Model 23 with RPQ # 8BOO35 ........ ee ee ee ee OPER 240, MSM 
Lock and Proceed (Model 23 with RPQ # 8B0035) ...............0.. OPER 235, MSM 
No Operation (No-Op) 

Model 2:1) s4 sett dite es yok Sid oe ate ep ee OME Ween are pee OPER 205,230, MSM 

Model 23) 0.6% & see Oa aoe a he ee ead ha oes, Bee ed OPER 240, MSM 

Model 23 with RPQ # 8BOO35 ................000. Assia cals Cian ated OPER 235, MSM 
Perform Subsystem Function (Model 23 with RPO # 8B0035) .......... OPER 240, MSM 


Read & Reset Buffered Log . 


3880 Reuieaeaaay PN 6315679 881143 881216 A15621 A21802 
MIM Seq AYOOO1 |2 of 6 13 Jan84 | 15 Aug84 | 01 Aprs85 | 17 Jun 85 


© Copyright BM Corp, 1984, 1985 


index INDEX 2 
Y/ Cove (=) Je 2a] NE a pee ne ce em ee OPER 235, MSM 
Model 23)? Soi scat ett eG hath wats tees th Pek ates Bs cA Graal ed OPER .245, MSM 
Model 23 with RPQ # 8BOO35 .........0. 00.0... 00. 0. eee .. OPER 245, MSM 
Read Count, Key, and Data .- | 
Model 20 sigs oot a oe Sis Ae el ie se a Ew ate a ah eee OPER 215, MSM 
Modeli:23 |. geaansc bon bins ie Bete ne Dela eed os deci Hae eo ke OPER 210, MSM 
Model 23 with RPO # 8B0035 ... 1... es OPER 210, MSM 
Read Count 
Modeli21) #2. kobe ites eee ts Re ee ea OPER 215, MSM 
Model: 23° ssc: Sandee, od tee ene a Re eB Be ee aE See OPER 210, MSM 
Model 23 with RPO # 8BOO035 ........00 000.2 ce es OPER 210, MSM 
Read Data 
Model 224. acdsee ad senso ok wn Deed a Alcalde nes. 4 OPER 200,215, MSM 
Model 23) esi cochid eco hk as Se Seg Rene BD eee Gnd iO ede S eee ets OPER 210, MSM 
Model 23 with RPO # 8B0035- «1... ees OPER 210, MSM 
Read Device Characteristics (Model 23) 2... 0... ee ee OPER 245, MSM 
Read Home Address 
Modeti2'e obec 3 eae eee ee al Ba ee SAS eee ed OPER 215, MSM 
Model: 23) i orb e323 ete dt le OE A a ee 4 a ee ois OPER 210, MSM 
Model 23 with RPO # 8BOO35 ...... ees OPER 210, MSM 
Read IPL 
Model: 2:1) sehen oar aiseels shite this aw Ba oe wa wd a eta ets hat Bs OPER 220, MSM 
Model:23e) goeis.c aehs dees, Bava elke os, i es Se eae be es Beal dice OPER 210, MSM 
Model 23 with RPO # 8BOO35 ... 1... ee OPER 210, MSM 
Read Key and Data 
Model: 2 Vi jaé ai eaten toe 4d oe Aen ee i BS OTs sl ato OPER 215, MSM 
Modeli23 vss rerel 4, sth eh eS ee ee SR SR DS RR OS OPER 210, MSM 
Mode! 23 with RPO # 8BOO35 .... 1. ens OPER 210, MSM 
Read Locks (Model 23 with RPO # 8B0035) ..................0000- OPER 210, MSM 
Read Multiple CKD 
Models 2.1 sssic!5 F a.cat cy pond MR We BA, GN ad Ree ek hee BY Geka OPER 220, MSM 
Model 29) 60.5 ic fe Pinte eth a OA eslcoe eek We he, teh owas ae 2 OPER 210, MSM 
Model 23 with RPO # 8BOO35 .... 1. eee OPER 210, MSM 
Read Record Zero (RO) 
Modeli2 0 oe sesc cc ya he Siete ed PR as OEE thd BIE As OPER 215, MSM 
Model 23 2x7. eoS ected eee Maes BI etn Gao Bera By ta Mee Pad ha OPER 210, MSM 
Model 23 with RPO # 8BOO35 ....... 0... ee OPER 210, MSM 
Read Sector 
Modeti2. os oes. Sse hs sb he RAE hel Ss eS ENE Ee AE a OPER 220, MSM 
Model 234.2... fe heats Sans sala Base tae ed dh ote ald Gate ea DO oy OPER 210, MSM . 
Model 23 with RPO # 8BOO35 ... 0... ee es OPER 210, MSM 
Recalibrate 
Models 2d vs str to aa er Saae ote ohare eae be Webel A ee EH th elas OPER 230, MSM 
Model’ 23: vn. oak ie Sb ORE ee eh eS Aw Ow Sathow es basa a OPER 210, MSM 
Model 23 with RPO # 8BO0035 ..... 2... ee ees OPER 235, MSM 
Restore 
Model 205. 3.5.0 io ed evita ae ek Sie Sue hien oo a aN anda hee aga eae yeaa a OPER 230, MSM 
Model 23% oi (acer a eiStersaea soins Sad ee Sao We eatded Wa le 2408 blatddecas OPER 210, MSM 
Model 23 with RPO # 8BOO35 ...... ee ens OPER 235, MSM 
Search Home Address Equal! 
Modeli2:1, 22.2.5 ves Sites Gece d phen Rola Pd ho aes Oath sence ee ode Ga OPER 240, MSM 
Modeli23 <8 cans cents thik: bed tnwe a14 2 Dh a a eae each tow es eens OPER 250, MSM 
Model 23 with RPO # 8BOO35 .......... 0.0... . ee ee OPER 250, MSM 
Search ID Equal or High 
Model21. sscao5. avant) o efor Sad ea) aly aba Pie ees Se Se ae eds wate cha ee Oe OPER 240, MSM 
Modeli23° = 5 sake sae toc hed bG, dan WE baad BSG Oe Nee eM: OPER 250, MSM 
Model 23 with RPO # 8BOO35 ......... eee OPER 250, MSM 
Search ID Equal 
Model 21 oe setenc ee SR sels, Beak a etna Sed ee, we eed OPER 210,240, MSM 
Model/23. .cacuasy dott ee cad Gon a ee ted ag oe Dawe aie seal sole AR Se OPER 250, MSM 
Model 23 with RPO # 8BOO35 ............0. 00... 0...000008- OPER 250, MSM 
Search JD High 
Modehi2i ty <s.2653.6, 6 vg ptetindiooutd ee: dont SE OG ee Bl ed se ee OPER 240, MSM 
Model:23° 4.4 wd dé bittes Wands Tate wile ewe Bok a Sac da oad gree OPER 250, MSM 
_ Model 23 with RPO # 8BO0O35 ...........0.. 0... 00. ees OPER 250, MSM 
Search Key Equal or High 
Model 21. -dec-rdhchasc de ann ate tide a eile gh ar ctiets, sa Sd ean bs Ris OPER 240, MSM 
Model.2.3)° .t.cu2 Sale ares Stare is Sites Ses Bed es, Sibdantoui etd aint ak OPER 250, MSM 
Index INDEX 2 


Index 

Model 23 with RPQ # 8BO035 ........... 0.0... ee ee ee OPER 250, MSM 
Search Key Equal 

Model 2:12 2, -sctce, oe! Gare ela Toca date Ine ra.Ss athletasneete io ebeteh BIA oe OPER 240, MSM 
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Model 23 with RPQ # 8BO0035 ©... ee ee OPER 250, MSM 
Search Key High 

Model 2.15 5 r fat ee ee iets ohne aerating @ at ann idle aoe ts, AO ea ion doe OPER 240, MSM 

Model 28s ieee tes dee glk See eb dots Sa atone we aise Bea ad eee OPER 250, MSM 

Made! 23 with RPO # 8B0035 ... we eee OPER 250, MSM 
Seek Cylinder 

Model: 2s 0%, Pc se Bh PR ee ag eee ew Sri Oe Ge als OPER 205,230, MSM 

Model’2.35 x3 cxrciecad: a soiiaee tage ied Gia olathe Whe ov See hea ana sareey OPER 240, MSM 

Model 23 with RPO # 8BO035 ... 1. ee ee OPER 235, MSM 
Seek Head 

Model:2?) 2.44 8«. 500s di ded bawe ME eR OE ea Se Se es OPER 205,230, MSM 

Modeli23: its stod eh cote a tile fare oes Se dene MAW ose eset OPER 240, MSM 

Model 23 with RPO # 8BBO03S «we ee ee ees OPER 235, MSM 
Seek 

Model 21. Suse wg blk eae AN ress én, aiden Sew ote d OPER 205,230, MSM 

Model:23 2.5.08 ie hg en oe oe eas § Eee eo BS OPER 240, MSM 

Model 23 with RPO # 8BO035 ... ww. ees OPER 235, MSM 
Sense ID 

Model 2 to cice oR Mod Outlined We Be Bb oath & wb tad Aes OPER 210,235, MSM 

Model 23) c.f 86 ni 3 etn Goh Be EA OM Ge SOO nay es ba in RA ES OPER 245, MSM 

Model 23 with RPO # 8BO035 ...... 2... ee es OPER 245, MSM 
Sense Lock Status (Model.23 with RPO # 8BO035) .................. OPER 245, MSM 
Sense Path Group Identifier (Model 23) 2... 2. ee es OPER 245, MSM 
Sense Subsystem Counts 

Modeli2'l) oh a vase wen wee ern, oe tat ek Sod ota es ae ye Be OPER 235, MSM 

Model 23) cs. side went Bone dle bdo Gul aieeet Pillage ama Mio ones OPER 245, MSM 

Mode! 23 with RPO # 8BOO35 ... 1... en OPER 245, MSM 
Sense Subsystem Status 

Model 2 Teg. es ck re etl Wis Nea eA dole a calt  anteas alttlyntitay 8d OPER 235, MSM 

Model 23805 i Aack such eth Sheers ales Mediates 4 ewe Sila site eee OPER 245, MSM 

Model 23 with RPQ # 8BOO35 ..... we OPER 245, MSM 
Sense 

Model22 1) coe O25 wt eerie: AA ee re wake, See omg Gees Bed OPER 210,235, MSM 

Model 29) cg ehh 8 io er nt 2 Ge aw? Sie ee a Be hoe eh a ees OPER 245, MSM 

Model 23 with RPO # 8BOO35 ... Le ee es OPER 245, MSM 
Set File Mask 

Model2 1. 58 Dn aeasts Ral dee At A mite cies cated Alt PN Brad Mee teatle DE aes OPER 230, MSM 

Model 23) sno ek eek e sedan d4 WES Se Oa SARs Swe eS OPER 240, MSM 

Model 23 with RPO # 8BOO35 ... we ee OPER 235, MSM 
Set Paging Parameters (Model 21) .......... 0.000 cee eee eee ee OPER 205, MSM 
Set Path Group Identifier (Model 23) 2.0... es OPER 240, MSM 
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Model 232 co titce s eenten despot teenie eRe Slee Yh eat wee Meneses OPER 240, MSM 

Model 23 with RPO # 8BO0035 ... Le ee eee OPER 235, MSM 
Set Subsystem Mode 

Modeh21. ace bik Ae bE Oa hh a ea OR Pee hoe Bees OPER 230, MSM 
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Model 23 with RPO # 8BOO35 ... 0... ee eee OPER 235, MSM 
Space Count 

Model 2yt wiscen nce toe pales anthconid wide tlet 6 dob ea alee arta OPER 230, MSM 

Model 23) ftcisy os ghd od eS eat end ag eb Ge ho wih BA eR eee 8 OPER 240, MSM 

Model 23 with RPQ # 8BOO3S .. wk ee OPER 235, MSM 
Suspend Multipath Reconnection (Model 23) ............. 00002 eee OPER 240, MSM 
Unconditional Reserve 

Model: 24) ai athe a whe AES tet Si ats tee it ee ee aed Gee OPER 235, MSM 

Model 52:35 ico ei eth bt oS ke seri SR A eee Gee WEAR RED OE OPER 245, MSM 

Model 23 with RPO # 8BOO35 .. 2... ee ee OPER 245, MSM 
Unlock (Model 23 with RPQ # 8BO0O35) ...........0.. 0.02.0. eee OPER 235, MSM 
Write Count, Key, and Data 

MOCO 2: inspec sh cae hath i ices andes Ted i NOTE eal Ratycoa aioe cd oNertdy See 4 eae OPER 225, MSM 

Model 23) otis isk Ses aes ies at topes caters Aras se ne Bee le sp net oie OPER 230, MSM 

Model 23 with RPQ # 8BOO35 ..... 2. ee es OPER 230, MSM 
Write Count, Key, Data Next Track (Model 23) ........0 0.000. c eee eee OPER 230, MSM 
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Model 24 2264008 be ko Aad Baie es ea Gle A ead es to oe ee OPER 200,225, MSM 
MOdel 23) schis cos ie 8 Soe Raa 4 es bnd Baa hive eR Wate aanatay Bee be Ses OPER 230, MSM 
Model 23 with RPO # 8BO035 ......... 0.00. ee ee OPER 230, MSM 
Write Home Address 
Model 251. ecw seg dea gulSeis wh Owed ine ead Se as, Bede e Se Soa See ee eek OPER 225, MSM 
Modeli23 626 3642 ein bad ee ae ee ee a Ree ele eek Ook OPER 230, MSM 
Model 23 with RPQ # 8BO035 ...... 0.0... ee ee OPER 230, MSM 
Write Key and Data 
Model 250 Aru tiscase 58 oe th te ee ah tes Sa Pe hee ah a Sea OPER 225, MSM 
Modeli 23: 2203000 ei ee oe Ae re SR ee Ga eS ad le bed OPER 230, MSM 
Model 23 with RPO # 8BOO35 .......0...0... 000... eee OPER 230, MSM 
Write Record Zero (RO) 
Model 2 1? sie eer Se alte be. 05 fed eld, Bie ss at tg act teehee eee eae A OPER 225, MSM 
Model'23) 2th. cme Me cue ted ae et ete A ie RED Ot Bo es ee as SAP ee ded OPER 230, MSM 
Model 23 with RPQ # 8BO035 ... we OPER 230, MSM 
Write Special Count, Key, and Data (Model 21) 2.0... ... eee ee OPER 225, MSM 
Write Update Data 
Model 230 bic on occctin, sabe yee eigen ata Heenan, hoe es Pls dee OSes ees OPER 230, MSM 
Model 23 with RPQ # 8BO035 ...... ee ee OPER 230, MSM 
Write Update Key and Data 
Model’ 230623. 6 y-t.g i Sig Pe dle 25 Or, Be dine Soa he Oar el BSR OPER 230, MSM 
Model 23 with RPO # 8B0035 ........... 20.02.00... 0 20. OPER 230, MSM 
communication adapter (CMCA) card .. 0.0.0.0... ee ee eee ee see Cards 
communication buffer 2... 0.0... ee ee OPER 330, MSM 
communication registers .. 2.2.2... 00... ce te eee OPER 330, MSM 
connectors location 2.2... 0. ee ee LOC 95-100, MIM 
control area 
Gard descriptions: é.2:2-4-x.05 sn desec 9 ae a, oe Be Ah oe eo alee 2 ee Behe Sab OPER 55, MSM 
Card diagram: yes ise inte el teh, ee ae el oe a Oe he eee ed Sa ee OPER 50, MSM 
GESCHIPUION 2.3 6 2k coat ho EI a Ga as Raw eon bie Ss wtlee ds OPER 55, MSM 
COntrOMCardS:. cto fe mort seth bse te ated ae at ce eb eet CU apr eG ae Bhan see Cards 
control ch@ckS 4.2.3 6 ns scaled Bas Ses oe VS eh ed Tee Sheree ed SENSE 5, MSM 
control commands 22-5... s 222 wate eee ee ee ee ee ee eS OPER 205, MSM 
Model 20 cesses Hels Yoke eee Wee i ce ad eg Biwi aos has a OPER 205, 230, MSM 
Modeli23)-. 035 secto-2 ts ahs, oot ane eater Bn Ee cite hat has Seen gee eM aia he ere OPER 240, MSM 
Model 23 with RPO # 8BOO35 ...........2.02..0...-..0.. OPER 235, 240, MSM 
control interface {(CTL-I) 2... ee OPER 115,360, MSM 
contro! interface wrap cable installation ..............0.0..0 000000008 CARR 210, MIM 
convenience outlet location .......0..0.0 20000000 eee ee ee LOC 95, 96, MIM 
convenience outlet, no power ... 2.0.0.0... 0000. eee eee ee ee PWR 29, MIM 
correctable Gmors: 2.2.84 -3.3.4 ae Beso Se Sel ee OS ee Sa Ee SA ws SENSE 25, MSM 
crossovers location 2... 0. ee eee eee eee LOC 90, MIM 
CSC (channel sequence control) card 2... ee ee see Cards 
’ CSR (channel search) card 2... ee ee eee see Cards 
CTL-I (control interface) .. 0.0... eee OPER 115,360, MSM 
D 
DASD attachment 
Model 250i 5 atch peta? sabe dese ae bo tee Bas o Qeels 4 Rope Ge hoe 8 deta INTRO 35, MIM 
Modelh23: as tects sedi Soe tk tA ees OO SS ph ee Gi ln tog toes le INTRO 45, MIM 
Model 23 with RPO # 8B0035 ........ 0... ee ee INTRO 60, MIM 
data: buffer? sex sacs SE SOS ae DE EO Se SS RS He EE Dore OPER 65, MSM 
Gata CHECK 22.5 6 og 5 on ek te od aan attach ¢ balnelnS baw BO SSRA SENSE 15, MSM 
data Hows §s 608.6 Sse edi neo Oi bikes elie Be Okeke LA bea 28 INTRO 90, MSM 
card-to-card 
data. buffer 4.0 cad At DAL Oe EES We oi LB Sette et eB hal he OPER 65, MSM 
POlts “lowe dae yee Are eee ae tee: Gratin Besehs eee ee ee eset OPER 90, MSM 
portiadapter. 2 oc we iee Syke ache Sls Ee, Thy ate eee ee OPER 85, MSM 
StOPAG@ as Le deed oe ee a ie ag Shae Ge ed ee eG ed OPER 95, MSM 
storage Control: foe e ae ese ie he eae en ee ee eee OPER 95, MSM 
control interface 2... ee ee ee es OPER 115, MSM 
card diagram 
channel interface 2... ee eee OPER. 30,35, MSM 
CONTOMArea: eos Soke Sie eee ee Wand PSA de BP ae Gea See Sane OPER 50, MSM 
Control iMmterface.. aces oa le whe twa pe crm, 4a 1 ww ea) Peden ee Sa ee eae OPER 120, MSM 
data: buffer i602 gods oa eee ee 1 le eed ba eh wats D4 OPER 65, MSM 
maintenance connection ......... 0.000. cee ee ee eee OPER 130, MSM 


index IN D EX 3 
DOR ScteAa inet Sa hey teh edi a en Cote ile, 4 ale Asa te gi le aoe eat. OPER 90, MSM 
port-ddaptet we sucvsck Ges doe ws a a 8 i Gi nko hl See Bas eee ae OPER 85, MSM 
subsystem storage .. 2.0.0.0... ee ee nee ee OPER 75, MSM 
subsystem storage control ... 0.0.0.0... 0c ee ee eee OPER 100, MSM 
CLAGG A 3 he bs os hosts on Genet seth nytt ee eee aw oe et oe Baek code ae OPER 305, MSM 
Gata: GUY Kshs Soy a ee, ie ede fact ena nice de Wc are pees Shanken estan ana OPER 300, MSM 
data transfer 
between channel and device ...............0 000 cee eee eens OPER 20,80, MSM 
between channel and port adapter .....00. 0.00.0... eee ees OPER 20, MSM 
between channel and subsystem storage ........... 0.00.0 e eeu OPER 80, MSM 
between subsystem storage and device ........... 0.0... 00 ce eee OPER 80, MSM 
between subsystem storage and ADT buffer .................0000- OPER 80, MSM 
data redrive (CMDR) cards ....... 20.00. eee e een en eae see Cards 
data transfer address (DXA) card .. 0.2... 000.0. cee ee ce eet eee nes see Cards 
data transfer data (DXD) card ..... 2.0.0.0... ee eee eee et eens see Cards 
dc bulk power supply location ........ 0.0.00... pee eee ee ee ene nae LOC 25, MIM 
de power Switches™ se lis setae Fs ae reeks ated of oe eh ted Wee PWR 27, MIM 
DCT (device counter) card . 0... ce ee ee eee nee een need see Cards 
DDC (director-to-device controller) card «0... ee eee ee ee see Cards 
device connectorS 2.0... .. ee ee ee eee e ns CARR 380 TCA, MIM 
device counter (DCT) card 2.0... ene teas see Cards 
device interface power board location ........0... 0000... cc ee eee eee LOC 65, MIM 
device power sequencing switch ..........000 00... eee eee eee PWR 27,MIM 
Device Release command ........ 0... 0000 cece eee ee eee ee es - see Commands 
device reservation 2.2.0.0... 0... ec ee een nee eens INTRO 135, MIM 
Device Reserve command ............. 00000 cee eee eee eee eens see Commands 
device sequence driver .. 0.2... .0.0 000.000 cee ee ee ee eee nee nee PWR 81, MIM 
device: tag 'sequenGe: “25 03.8 de feds on os Bee ee eb eae Geel thet OPER 370, MSM 
diagnostic microcode ........... 0.00 pec eee eee eee een eee INTRO 30, MIM 
diagnostic restrictions 2... ee ee eens START 11, MIM 
Diagnostic Sense/Read command ................ 0000 cece eee ee ane see Commands 
diagnostic, channel wrap) ow. ee eee eee CARR 215, MIM 
diagnostic, channel block wrap 2.1... ee ns CARR 215, MIM 
diagnostics: aids: 2.2.3 04.2% gibt ne he ee ede a ade Mee be a ee yee’ MD 40, MSM 
director-to-device controller (DDC) card ...... 000000000. eee ee ee see Cards 
Discard Block command .............0 000000 cee eee ee eb etn n eee see Commands 
diskette drive® 2... 66.2 F% fee a Ek weet: Pe Wie Seb nee ect seed Geen Beta INTRO 125, MIM 
COMPONENIS., 2.5 4-2G' exe nd ei ele ga ee ERO SSR RE ve eee es OPER 345, MSM 
THEORY! a Seas she aaa en ae age Bune aka eh Mat het (hte, es Be CARR 110, MIM 
driver receiver (DRR) card .......... 2.000. 0c eee ee eee ne nes see Cards . 
DRR (driver receiver) card 2.0... eee eee nee ene nee see Cards 
DSCR (dynamic storage control and refresh) card 2... .... 0.00.00 ce eee eee eee see Cards 
dual frame installation 0.0.0.0. eee eee nee eee ae INST 150, MIM 
dual frame removal 2.00.00... ee ne eee nnn eeae INST 160, MIM 
DXA (data transfer address) card .. 0.0... 000... ee eee ene ne see Cards 
DXD (data transfer data) card ... 2... ee ne eens see Cards 
dynamic storage control and refresh (DSCR) card .....0..0.. 00.0. ee ee ee see Cards 
dynamic trace tables 2... 0... 0... eee ee eee nna PDA 105, MSM 
E 
electronic? wrap) 2:40) ark wVEN SG eesth a Feo ohare SRE Bear pe ened Sew awed Fes INST 90, MIM 
TOS Ee oes ode dis aed Meee an ee tg ibe d anrccn. ty Soexantiatn hale’ CARR 215, MIM 
block tool connection ....... 0.00000. eee eee beeen as CARR 216, MIM 
emergency switch, unit 2... 0.0.0.0... ee ee eee eee ee nan PWR 74, MIM 
end of cylindet isk 3 4c, ee hl ea hehe bane ob BY oe Dane Oe eve SENSE 20, MSM 
‘=A 0 6) 2b | (= ao oe CY OPER 265, MSM 
entries from other maintenance libraries .......0.0 00.00.00. ee eee eee MLX 2, MIM 
entry from another machine ........... 0.00000. eee eee START 100, MIM 
environmental data present ....... 0.00000: eee eee eee eae SENSE 25, MSM 
equipment check 2.000.000. eee eee eee eee nnn SENSE 15, MSM 
Erase COMMANG! (o8.6.oo ec Se alae ae hale Wield ae ey Pa in be ees see Commands 
Orror Alerts So. 52s hed nt GR loca teehee, are AS Gre Go eae hme ed tll Sah OPER 335, MSM 
CMON ANALYSIS! 16. fi -2 aa lg: AE Foe ASS bo Ds, eee Rh le LGR och ak dan Cee hw MD 40, MSM 
OM OR COdeS: beac eda cb 4 oA bead Sek Hae eu es see error codes index (EC!) section, ECM 
error correction code 1 (CME1) card 2... 2... 0.0000. ee ee eee see Cards 
error correction code 2 (CME2) card .... 2.2... 00. ee eee ae see Cards 
error correction code 3 (CME3) card 2.2... ee ee ees see Cards 
errors: check: {sien ects ot eerie a tee Se de anna date dele bce dee, US MD 50, MSM 
Index IN DEX 3 


index index INDEX 4 
QIOES. 263 hfe nd Ah he Rs tg eee ata os aay ag te Seth ene eee ee PS OPER 55, MSM initial microcode load 2.0... nee OPER 325, MSM INTFODUCHION: .-ceee 57 BF oes 2 eS Be Re ee a Ses MD 10, MSM 
usage, Overrun, and error 6... ee eee SENSE 5,170-185, MSM initial microcode loadreset ......0. 0... 000. eee eee eee OPER 320, MSM maintenance mode... 0.0... ee ee eee ne ee MO 40, MSM 
_ “SUDSYSTOIN SIOFAGG: <li ek ene a ae ne DLA Ree SENSE 190-250, MSM initial selection sequence 2.6... eee ee OPER 310,315, MSM Operations... a2 selesis Vasc s a de bee we eee ia en Eto aE gaa aed MD 130, MSM 
OMOPCOdES he falas dre wide Mire oe ee nea Moeleu ey see error codes index (EC!) section, ECM inspection;safety —:. s.adiecd sie ole ieee, w cabs 8)8 BS HSE Bie Bolgresre Be los kw INSP 10, MIM OptionrestrictiOnS: 25 2.h6G68 bas ee wo eae wee Mee Ee Need START 11, MIM 
expanded storage «6... ee es see subsystem storage density, MSM installation: 9233 Sa S0 5.0 He Seis Jaleo cole hee teh Beans see the INST section, MIM OPUIONS: - S.dsre ed ach eS es See ai ad ei a Pe ee eid ane aS MD 130, MSM 
exits from other maintenance libraries 2.2... 00... 00. ee ees MLX 2, MIM installation; cable: 04 55-04 oo oes deals be Sea Se Ree Oh a oe ene INST 100, MIM programs:fun: fOM 4.08 ee ea eas hae elites ede 4 ade oe es MD 190, MSM 
exterior machine checkS .......0 0.0.0.0 ee eee eens INSP 20, MIM internal checks ............. sate ths ss What ha dee hA et it ack OM Sow Nate 2 INSP 70, MIM SD~-SD error analysis 2.0.0... ee eee eens MD 40, MSM 
external registers internal:registers aa. saw eS She a ee ee eee we eS oe edad OPER 60, MSM special procedures ....... 0.0... ccc eee ee teens MO 170, MSM 
GOSCLIDUIONS Sooo. aeeine oS hae BS Olas Ob & ee ah G FRA ee REF 65, MSM interrupt bytes description 2.2.0... 0. ee eens PDA 125, MSM Special Programs: chen aay oh Seis Maat ds Sle OE Ligh oe Sole ae MD 180, MSM 
SUMMARY: SS ok sede Sek Soe ase ee ws de’ 6 Wo bn salar evel e WE Lae Gee REF 10, MSM INTEMUDIS: 2.55.6 Sava ares Fe ERS eae aw area ee Lull Seale hla kb aS obs OPER 260, MSM storage director reset With 0.0.0.0. ce ee ne eee MD 160, MSM 
interval: timer: a)... csc se ye Seen Stic ale eee Bd hens PAS odds ale Nand: bes ee dts OPER 55, MSM SUPPOrt MOde: a4 2G e es el ed og de eee de Gad eS LAS HO EE MD 50, MSM 
F intervention required 2.0.0.0... 0.00 cee eee eee eee SENSE 15, MSM MDAC (maintenance device adapter control) card 2... ee ees see Cards 
failure determination 2.0.0.0... 0. ce ee ee eee eee eee START 11, MIM " jntraboard cable locator 2.0.0.0... 0... ee eens CARR 480 TCA, MIM MDAR (maintenance device adapter registers) card 2... 0.0.2.2... eee ee eee see Cards 
features, channel isolation aids, channel interface ....... 0.0.0.0... ce eee ee eee CARR 490 TCA, MIM MDM (maintenance diagram manual) syntax description see the Legend (LGND) section, MIM 
Model 2h bs lends ea S Ge ee hat EWG eT eh SOE Gag ates INTRO 35, MIM isolation procedureS 2.2.0.0... 0. ce ee eee eee eee INTRO 30, MIM message codes ee 
Model 23) 5.he 2 Sass Bete ke Ee al Oba eee, Se aot Gol es tee o ees INTRO 45, MIM description, format Fo... ce ee eee nes SENSE 190, MSM 
Model 23 with RPO # 8BO035 ... 2... ee INTRO 60, MIM L fOnMAt2:.. Gakg heed We tate BERKS wh eh RAs a a es SENSE 105, MSM 
file: control:card * s.4.5 Stee eo Oe oie Oe Re Ew ae ED hee esl Sta PS ER ee ee see Cards labels: power 200 -a ic gaeieiclet cae hs Bh a NS ea ee ES LOC 15, MIM format:3. 22.3.4 SAA eens Ween dbl 2s we 2S Sea ae eee SENSE 165, MSM 
file. protected: os.5..60 i degen Se awe hed WERE EES Shale aed eee SENSE 22, MSM libraries, entries and exits 2... 0.0.0. ee ee eee MLX 2, MIM formatG: -2ao5-4 ten tie Ses ta ee See aed ean bee ee aes SENSE 185, MSM 
fOOt- AGJUSIMONt veins cies Rh eye ee whe eck beie alae hws BAR eet We gi Sees Wid CARR 10, MIM library, 3880 maintenance ......... 0.0.0. ee ee INTRO 5, MIM FOVIMAUE ies, oe ee es eg Sree a aos kd wet eset dee he gine Oe RIE SENSE 195, MSM 
format F, messages ........ 0.000 ee ee ee ee ee eee SENSE 195-250, MSM light emitting diode 2... ee ee ee OPER 345, MSM message identifier 2.0... 2... ce eee SENSE 35, MSM 
format F, subsystem storage errors 2... ee ee es SENSE 190-250, MSM limitamplifiet® «i: exgeeces es ed ee eee ae Po a SP ee ace E ea ee dees OPER 355, MSM message to operator 2... ee eee eas SENSE 20, MSM 
formatiidentifier 2. ski ae eal ahd a Rae ew oe a Wee aa tela wh BER SENSE 35, MSM local/remote switch 2.0.0.0. ne eee eee ee PWR 27, MIM microcode, diagnostic 2... 0. ee ee nents INTRO 30, MIM 
format 0, program or system checks logicvanalyzer:.<..cst ates teeta ee aS a Gees de pate a nied, Brae eee Bt PDA 740, MSM MIM description. 24.5 sie! 3s a ieee tea ale ed eta ae ee tags Tk te Baas WE Ss INTRO 25, MIM 
Model! 20) 328.6 seine mache Dd EE eae Ee Oe OH sociedad SENSE 45, MSM logic board pin identification location .......... 2... 02.00 LOC 84,85, MIM MNT (maintenance) card ov teeter tne eee see Cards 
Modeli.23) os sax cccstire sescgns hoBer tas ela Reale od id Aga loss, SAE, aicate oe oie SENSE 50,MSM l6gic- POWeF® ses5 24 6 ei a Pe ok Oe ee Sa eee Be ee PWR 17, MIM modes of operation 
Model 23 with RPO # 8BO035 ..« ww. ee eet SENSE 52, MSM lower port registers 6. ee ee ee ee nee REF 100, MSM Modelo Z 1 55 tance Spe atiane batdeay dct A Sicin GE ated Ar di areecinn Ge decent need INTRO 40, MIM 
format 2, storage director equipment checks .............- 02000 eee SENSE 55,MSM Model:23* 42.3 48 FeO le hohe g AAG Bi Mei e coat BAe Dae bw td INTRO 50, MIM 
format 3, storage director control checks .............-0-.+ 50 00- SENSE 110-165, MSM M Model 23 with RPO # 8B0035 «2... eee eee INTRO 60, MIM 
format 6, usage statistics and overrun errors 6... ee SENSE 170-185, MSM machine:teset ia. 5 aie ea ee EEN ee ee eR OPER 320, MSM monitor, channel cc... kde a ee ee ER bene Wee ee BS PDA 710, MSM 
formats, O-F, introduction 2.0.0.0... 0... ee ee ee eens SENSE 5,MSM machine stability checks 2.0.0.0... 0000. cee ee ee eee eee ee INSP 30, MIM motoriand Grive- fs..% oie bene Beadle Bo Ey anes oe hs SOs OPER 345, MSM 
formatting (Model 21) 00... ee et ee eee nes OPER 270,MSM maintenance (MNT) card 2.2... ... ee ene eee eens see Cards MSM section description 2.0.2.2... 00. ee te eee INTRO 10, MSM 
frame: lOCANON > sess ies es Eee ERI Ra OR SI EE Oe eee ene LOC 95,96, MIM maintenance analysis procedures .......... 0.00.0 eee eee ee ee eee INTRO 30, MIM multiple track operation 2.0... 0... te ee eee eens OPER 265, MSM 
flinctional ared$: hence hed Oe eA ee a a eae Se ENE OE I ies INTRO 95, MIM maintenance area data flow ........-... 00.00. eee eee eee eee OPER 125, 130, MSM 
maintenance card start andstop ........2.... 2.222200 eee eee ee eee OPER 55, MSM N 
G maintenance connection ............ OS Bi) ee eta i Sait: Rt eM De os INTRO 120, MIM no record found . 22.5 o.0645 a bee ee eR Sere ee Ee eR ee ee ee Eta SENSE 22, MSM 
gate boards location: .c2 4.8 6 ck 8S Seba MES BVA ES PEE oe Seed LOC 75, MIM maintenance connection (MNT-C) functional area... 2... eee OPER 125-130, MSM No-Operation command ........0.2- 00.2 ee eee eee see Commands 
gate foot adjustment 4....:s eck Sa iG We Sig AR See A Bo ed eS CARR 10, MIM maintenance connection tables .... 0.0.0.0... eee ee eee PDA 120, MSM 
gate parts: location -s...925.5.4 ese ee ee BE Rh oe ee a Ses LOC 95,96, MIM maintenance device adapter controt (MDAC) card ... 2.0... 0.0.0.0. ee ee see Cards O 
graphic'‘symbols> <..6.4 eschews BS Sw ee et ee a ea ees es LGND 5, MIM maintenance device adapter registers (MDAR) card .............. 00200 eee see Cards offline servicing, diskette drive 2... 20... . ee ee ee CARR 110, MIM - 
GROUNGING.. 2.4. 20 ¢ 4 a chee an, 2 eee Gel eee ade dias wih a uneyaes aden saues a Bunce INSP 80, MIM maintenance diagram manual (MDM) syntax description see the Legend (LGND) section, MIM OT: (onlineitest) — sc. aes ake Me tae Swe ee BES see the OPER section, MIM 
Maintenance Information Manual (MIM) description ................000- INTRO 25, MIM GESCHDUONS: force eels Chine ona dh Bae s Baie Tete ts, BANE ee ote PROG 40, MIM 
H maintenance libraries entries and exits 2.2. ...0 2.00.00. ee ee eee MLX 2, MIM Prerequisites: <.s.h2 060Gb Sad tebe Os Sao Reo eee Ses ad Ss ee PROG 5, MIM 
HDSCS (high density static control storage) cards ....... 0... eee ee ee ee ee see Cards maintenance library, 3880 2.0.1... ee eens INTRO 5, MIM OLTEP SumMMaty. “Secedsi oie tes wide PRT oO tnie Ha Vaan PRE ea PROG 25, MIM 
high density static control storage (HDSCS) cards ........... 0.0. ce eee eens see Cards maintenance methods ............ 0.0. eee ee eet ee ee ene INTRO 30, MIM OLTSER stimmary® 20.054 o wigeO ke a ace hk ew ea bed w dee eee ee PROG 10, MIM 
hold’ out: ss es wv eS aie war See ees Be Sae yisliet oles een De ace teand OPER 300, MSM maintenance mode, MD ......... 0.00. ee ee ee te eee eee MD 40, MSM ONNME- LOSES! 5 wcdbece gle Sew whens ork: bok Soe Sy ee a eh ae hat nk Shee Shed GA RaSh see OLT 
how to convert card location toLRM page ............. 0. eee ee eee LGND 25, MIM maintenance operations 2.0.2... 0.2.0.0. eee ee ee eee OPER 340, MSM OPER section description 2.2.0... en eens OPER 5, MSM 
how torepair the 38B8O oo... ee eee eee START 11, MIM maintenance plan; S860. ak hc eee dink was AES Bs ele Ee eee fle bie INTRO 30, MIM operating modeS ..... 0... ee ene nee INTRO 40, MIM 
how to use the MD on the 3880 ...... 0... ee eee MD 20, MIM maintenance power 2.0... eee ee eee eee PWR 17, MIM Model i211) ss ob oie Wok aie Os OG, ws See Bee A eS INTRO 40, MIM 
how to use the dynamic trace tables ........... 2.0... cee eee eee ene PDA 105, MIM maintenance power panel .. 0.0.0... 20.00. eee ee ee eee eee PWR 48, MIM Model 23) tse a hog te he ee eae er ae eee A Stn a ees INTRO 50, MIM 
how to use the state save tables .......... 0.0. ee eee ees PDA 110, MIM maintenance power switch 2.0.0.0... 0. ee nee ee eee PWR 27, MIM Model 23 with RPO # 8BOO35 .... ees INTRO 60, MIM 
how to use the maintenance connection tables .............2 0022 eee PDA 120, MIM maintenance power supply - 60 Hz location ......... 0... 200 eee eee LOC 35, MIM operating sequence, diskette drive 2... 0.20.00... ce ee es OPER 350, MSM 
maintenance power supply - 50 Hz location ............ 000 eee ees LOC 40, MIM Operation incomplete 2.0.2... eee nee SENSE 22, MSM 
{ maintenance operational ine 3:5 seeds has oie oe Sie wee eg ae GAD eae eRe OPER 305, MSM 
identification, storage director 2.0... ee ee eens INST 10, MIM DOBRA: cece ere 2 a ee ek RA ee ek Bh ee WREAK A ee. is CARR 205, MIM operationaliout nose ei weed ea ba wie a. eh ace Dials woe sel ie Sap eed gd aes OPER 300, MSM 
identification, subsystem storage .. 0.0.0.0... eee ee ete ee ee INST 10, MIM CHCUIG coo hea oO Oo ee Ae Sd ae ek Oi wk we ER ee CARR 200, MIM operations, (MO sii 9.008 sod a oh ike ad ah Ma ie Ee wee o RG wa aie oP BG eck MD 130, MSM 
identifier, format: 6:68. se5 gle 8 ble eo eh ek A el nd Hoo hp aoe ee SENSE 35, MSM prerequisites 668.4 ows wos Bese sa ee Dee ee ee Ve be dw a ae we eS INTRO 30, MIM operator and power switch panels ......... 0.00.00 eee ees INTRO 125, MIM 
identifier, message 2.0... ee eee ete teens SENSE 35, MSM procedtires: 62 2 sucd ei) Sea Nee his ote Su ate at Rate te Ae ha ee As INTRO 30, MIM Operator: Panel, hoc-gce. oa et boy oie a ed Gee BAA ate aes ove Ge a ee eerie PWR 74, MIM 
IML storage director ©... ee ee ee een eens MD 150, MSM PrOGlAMS 9.6. bea 8 ocd we head ete te i es A eg a ites See INTRO 30, MIM optionse MD: occ cclce ata eee edn i Sa eee EE ee MO 130, MSM 
inbound lines (Model 21) 0... ee eee OPER 365, MSM SUDSySt@M Storage. — a5 chew cle te be we has ADS 6 Oa oe wH ee EDS INTRO 30, MIM OFeNtation geod BA bee eke RS SP eres ein ea bon a adda: bog ee OPER 265, MSM 
indicators UR QUIDOGS oo e2oe aig twin Meee ed ada e does wie a ase the ohe ab encase Babe Septet MD 20, MSM outbound lines (Model 21) 2.0... ec eee tenes OPER 360, MSM 
POWER single ey seen th. SARS ks Sos hats Seb dG a a hae & Meee abe PM eds PWR 74, MIM manual control-examples 2.0.0.0... eee eee eee MD 110, MSM overflow record (Model 21) ........ 0... cee eee eee ee eee ee ees OPER 270, MSM 
power. check: ics seg ech. Se hi ye eo ES He Bi Pers Bae aed an ces PWR 17, MIM manual control-support option 5 20... ee ee ee eee MD 90, MSM OVEIFUN OFFOPS oe eee eee eee ne ee ee en een teas SENSE 5, MSM 
POWEF ON Status: 4.4 eek. sal eerste ee Mi Sian pae ecw Se vee Bley uw ec Seeder ad weg PWR 27, MIM masks, sequence and service 2.0... 0.0.22. ee ee eee PWR 39, MIM overview 
PHIMALY POWRL? Yaw eos ee tak EGA Pek eb we Ses VER aay Bale dad a PWR 17, MIM MD (maintenance device) Model 2d: os ssi Seas Save Mate econ eating ke Ee Bao Pn etna Be INTRO 35, PAIPA 
indirect.registerS 2.5 ces haa bg Se tld es aes ob RW ote oiled eS a aes REF 40,MSM concurrent operationS 2... 0.00. ee ee eee eee eee MD 50, MSM Model 23) sfc fice dries Se eA eee hk TYE GS hai BALE EER INTRO 45, MIM 
OOSCrIDTON ek. 5 Bice dora we betcat 4k Goel a eas wie OG eR heat Ae Mak. Suen ee REF 80, MSM error displays: oae-cehe wel Gal el bined ee ad gh ae a eee ob Dd MD 30, MSM Model 23 with RPO # 8BOO35 .... 2... eee INTRO 55, MIM 
SUIMMBLY, eesti de aie hle weiain dad Sea ca oe a cae Seale ele ee Gs ieee ea Sms REF 40, MSM Now: to use. ©. sco d-igeters aece Seg, i eM Se GD A ales Sea OR oe es MD 20, MSM 
MIM Seq AYO0O01 4 of 6 13 Jan 84 15 Aug 84 01 Apr 85 17 Jun 85 
© Copyright IBM Corp. 1984, 1985 Index INDEX 4 


index 
p 
panel; OPeraton. <¢% Suka de as Be a CG ee SSE ey a ee ees PWR 74, MIM 
panels ..... Seat de esas ahs Rett rad ee hace fe AN eae oa Alls 3 oe cts a Say fait, eee INTRO 125, MIM 
PerMANenterrOrs -< eecs ofc oS a Shae josh Raa A Sane be ho te oth ees SENSE 20, MSM 
PhototransistOr: .\cxas 3. ha Ae de ee ea awe Pace ewled a ob bale hows OPER 345, MSM 
PIN ASSIGNMENE™ 2.5 oi eA ye he a ae bh ewok ee oe AOR SN es CARR 200, MIM 
pinvidentificdtion::. ace asc a eier coe ee kes Bile ee sal edi Haee aes LOC 101, MIM 
port adapter (CMCD) card «2.0... ee ee ee ee eens see Cards 
port adapter. 454-34 f.4 acd Bs Glee deed Pho a eT eee ae ewe alee es INTRO 110, MIM 
port and port adapter card to card data flow ............. 000000. e eee OPER 90, MSM 
port buffer (CMPB) cards 2... ee ee eee eee es see Cards 
POrt Cards: eve ees Sete Sole coe Bee eyes Beare oe a thd a, ee ee see Cards 
port control (CMPC) card 2... ce eee eee eee eee eet see Cards 
POP cireS ack Su ace Sane ae Pee BAG PAA atl ae eee See Beth INTRO 115, MIM 
power 
BNAIVSIS. seintte «lord dana ewes WG wt heed wae Dabo wire tarts @ Le: So Eee eetet ed PWR 91, MIM 
ChECKINGICATOR os... peed oi siete a8 we Pe, abate apd Gained ab & Bok Me tywe ow ates PWR 17, MIM 
distribution capacitor checks) 2.1... ee ee eee INSP 40, MIM 
distribution terminal board checks .............005. adie te eteyeh elas ews INSP 60, MIM 
distribution/control location... 0... ee ee ees LOC 45, MIM 
WNMFOCUCHION: 2-8 oF Nido see Cerda Sus Sie Shale Wt Ee age woeslngd Mle ade and PWR 17, MIM 
panel; Maintenance: 6 fciideg «hard ckes, OA PEAS Baate et ee wesw aS vases eels PWR 48, MIM 
Danel. PRIMAL sss kw 65.4 ee Woe aera Se en aE Ea wowed Wan ew ee PWR 72, MIM 
Select:switch: . 220.5 ck Saeed his le Eh ete eS Dn eed Bile Awd PWR 27, MIM 
SENSE CONGITIONS® fa so es weer sg Bae eae Exe te ees 4 Deedee Hoe PWR 41, MIM 
Sense TEGiStOrS: joc wesceate ts We eee A HE DS Cw ee hee abs a PWR 39, MIM 
sequencer and monitor ...... 0.0.00. ee ee ene PWR 22,37, MIM 
SOQUENICING ising: ee bed wy a Se eS Ek Ma a WP Re ae See Be EE INSP 95, MIM 
sequencing switch, device 2.0.0... eee ees PWR 27, MIM 
stack: label lOcation: > 4.5045 6-24 we ea 8 MES bee ew SG eso ob ee Ele LOC 15, MIM 
power symptom code table 1.0.0... 0. ee ee ees PWR 40, MIM 
power off procedure 2.0... ee ee eee eee PWR 17, MIM 
power on reset” eekea sd eee Ee So eee Ves Gee ee eS OPER 55,320, MSM 
power on sequence ......... 0... ee eee eee PWR 24, MIM 
power on status indicators 2.0... ee eee ees PWR 27, MIM 
power supplies, locations ...... 0.0... ee ee ee ee eens LOC 25-65, MIM 
power switch panel 2.0... . ee eee eee PWR 72, MIM 
power switch panelS 0.0. ee ee ee eee eae INTRO 125, MIM 
POWwerSWItCheS: 2.66 o5 cs ee Oe ad ee a a wand Paar He ae de PWR 27, MIM 
prerequisites, maintenance 2.0.0.0... ee ee ee INTRO 30, MIM 
primary power box — 50 Hz except Japan location ............ 0... 00 2 ee LOC 41, MIM 
primary power box - 60 Hz and 50 Hz Japan location .............-0--0.. LOC 43, MIM 
primary power 
installation: -6.66 Be ee Li a WAGE dees FACED Wet ee ee we INST 40, MIM 
CONMO iscsi eae eS ek Shen te Be eS ee Cate re ua PWR 22, MIM 
INGICBIONS © osciea soon, ated nA ase hide Eas Sel wis eke ad Sata aL go a eek ee PWR 22, MIM 
Panel! 0.02 sehr s Geckos Made eusleas cup whe es Oa ee ai ade eee ea a BES Pee A ees PWR 72, MIM 
probability CODG: 8a. 2 eke se Oi oe aes ee le Saw ea tees wpe SE MD 20, MSM 
problem determination aids ......... 2.0.0... ce ee ee ee ee eee PDA 10, MSM 
procedures 
ISOLATION: 20's v5 Sy arate Wate GW A naa ah egw Dae He Bde Bode is Roe ws Behe Oy INTRO 30, MIM 
MAINTENANCE > ak aoe he ede SA Gia Ga Ave HP PEG Gaba Mae eats INTRO 30, MIM 
maintenance analysis .... 0.0.0.0... 0. cee ee ee eee INTRO 30, MIM 
relocation/removal .. 0.0.00. ce ee eee ee eee INST 140, MIM 
TEPIACOMENE: i 8 ee OSE wh ee WA en le whee ble WR eee ek oS eee INTRO 30, MIM 
processor attachment 
Modele2-1) 220 enh s walter Oe eS Qa ed ae ea heh Be at ee eae INTRO 35, MIM 
Model. 23° vn. one es hE AE ee a ee EG Ad ee eS INTRO 45, MIM 
Model 23 with RPO # 8BOO35 «2... ee INTRO 55, MIM 
program or system checks 
MOdel2 Wy os Gye ae lod os eae aut Nee ate ate Avalte dedtat a aheoe a ween ee Nea SENSE 45, MSM 
MO dG 23 oo coseve esl a Dyna) were aad looet a ve aerate Gane win ee os, ae SENSE 50, MSM 
Model 23 with RPO # 8BOO035 ... ww... ee ee SENSE 52, MSM 
program status word storage «6... ee ees OPER 55, MSM 
program status word swap ...... 0.0020... 2 cee ee ee eee OPER 55, MSM 
PFOGESMMING! ss os Aken oe ered Soe as hw Galea See WAG ee el Eg INST 10, MIM 
programs run from MD ......000 0000... 0 ce ee ees MD 190, MSM 


programs, maintenance ...... 2... 0... ee eens INTRO 30, MIM 
R 
raw read data, diskette drive .......0.0.0. 0.200000 0. eee eee ee OPER 355, MSM 
read amplifier, diskette drive 2... 00... ee eee OPER 355, MSM 
Read and Reset Buffered Log command ............. 00000 ee eee eee see Commands 
read circuit principles, diskette drive ........0.0 0.00.02 cee eee OPER 355, MSM 
Read Count command .. 00... .. ee es see Commands 
Read Count-Key-Data command .......... 0.0000 cee eee eee see Commands 
Read Datacommand .......... 0.0. eee eee see Commands 
read:hits (Model 2.1) svc et YO ee Ake ds whee eee Oe eb eRe oes OPER 200, MSM 
Read Home Address command ..........0 000: ee ee eee ees see Commands 
Read Initial Program Load command ...........0. 00. ee eee see Commands 
Read Key-Data command ..........0.0 0.00. ee eee see Commands 
read miss, (Model 21) 20... eee eee OPER 200, MSM 
Read Multiple Count-Key-Data command ......... 20.00: ee ees see Commands 
Read RO command... ee ee eee see Commands 
Read Sector command ......... 0.00 ee eee eee see Commands 
Recalibrate command ......0... 0000 ee eee ee see Commands 
record access mode, (Model 23 with RPO # 8BOO35) ............ OPER 205, 220, MSM 
recycle; (Model 24) 2 a.c6. Sew he 2S we ee es an a we Boobaes OPER 360, MSM 
references and support material .. 2.2... 00 200.002. ee eee INTRO 30, MIM 
refresh eae a ek Pad lene bes, Gitar i ee alent Sd bo be ba dled Baan OPER 105, MSM 
registers 
external. octet be ten ed eh IE sieht hh ace, gobs at ete ech tede dee detarga lo toned aia REF 10, MSM 
INGWOCE Soke Ae FSB Sao a ae, vs bend det GW gedi tT ee See gana erated deans REF 40,MSM 
SWAdOW,. chide ee ee Sl hk wn ee ees a ee SS OPER 60, MSM 
upper/lower port 2.0... ee ee eee REF 60,100, MSM 
regulator cards location 2... 2... ee eee eee LOC 23, MIM 
regulator, +5 viocation 2.2... 2... eee LOC 20, MIM 
relay terminal locations 2... 2.0.0.0. 00.0 eee eee PWR 81, MIM 
relocation/removal procedures ..........0.0 00000 e eee eee eee INST 140, MIM 
Remote Switch features 
MOdel2 Vo tier Busts «enh ts aed eon: Seine eee Moles AORN ean ante INTRO 35, MIM 
Model 23.: sheet Sale serene eed eke eRe dee Wt See GG) a eee ES INTRO 45, MIM 
Model 23 with RPO # 8B0035 ........... 0.0.0.0... eee INTRO 60, MIM 
removal/relocation procedures .......0 0.000000 ee eee ene INST 140, MIM 
TOPAM ACtIONS: ok oecie he ok cea eos eel BGS oes hese Ole wee bets Whe ee eee d SR PWR 32, MIM 
repairing the 3880.25 =... 54055 243 3 4 Se Sete b wae as Swe ces ola es START 11, MIM 
replacement procedures .......0.0 0.0.00 cee ee eee eee INTRO 30, MIM 
FEQUESUHN 5 cose grime arsest tabard See oA ere By euch ale @ Bash one Gidee festa 4 OPER 305, MSM 
reset. COMMANG. 6k See ge ae Hew AS eR eed be Es bee eb ae aes OPER 320, MSM 
reset Storage director 2... 1. eee eee MD 160, MSM 
TOSQUS aioe Gao dk eth seat eee See enn We: Gal TRE eee Se ok epee aad OPER 320, MSM 
Restore command .... 0.0.0.0... ce ee ee see Commands 
Ss 
Safety CheECkS® (2.2365 crea hae 6 ey 84 bee eee 6 bed Awad Nes Sade a tases INST 50, MIM 
safety inspection. 4. 24 ¢.duskeeea ys Dw beeen eee Re ee be eves INSP 10, MIM 
Salty. nc hoon ee ee A rtd Ged ins 20% Mn eee eh ae a CARR 110, MIM 
SBP (select out bypass) cards .. 20... 20.0... ce eee eae see Cards 
SCK (switch clock) card 00. ee een eee ens see Cards 
scoping information 2.0... ee PWR 17, MIM 
SDM (storage director microprocessor) card... 0.0... 0. ee see Cards 
SDR (switch driver receiver) card 2... 0 ee ee eee see Cards 
SDT (switch driver terminator) card 2.0... ee ae see Cards 
Search Home Address Equal command .......... 0.000000 eee see Commands 
Search ID Equal command .......0.0..00.0 0.0.00. ee ee see Commands 
Search ID Equal command .........0.0.0 0... ee ee ee ee eee see Commands 
Search ID Equat or High command ............. 2.000 eee eee eee see Commands 
Search ID High command .......... 20.0000. eee ee ee eae see Commands 
Search Key Equal command ........0.00 0002. eee eee see Commands 
Search Key High command ........... 0.0020 eee ee eee see Commands 
section description, MSM... eee INTRO 10, MSM 
Seek and Seek Cylinder commands ........... 2.0000 ee eee eee eee see Commands 
Seek Head command .......... 00000 ee eee ee ee see Commands 
Seek, Seek Head, and Seek Cylinder commands ....................00. see Commands 


3880 Pslaentan”| PN 6315679 || 881143 881216 A15621 A21802 aoe 
MIM Seq AY0001 |5of6 13 Jan84 | 15 Aug 84 | 01 Apr8s | 17 Jun 85 


© Copyright IBM Corp. 1984, 1985 


Index INDEX 5 
select hold, (Model 21) 0.00.0... ee eae OPER 360, MSM 
SEIECEID:. v6 ee Ae eh ee ee ad Caer aay Re Ae eae ane ane Re Serer Sie eA OPER 305, MSM 
select out bypass A through D (SBP) cards ... 0.0.20... 00020 eee see Cards 
select out ........ 919 bi dah Dudedyg ty Pde aad eaon Bakes aie. ba he alee Beas OPER 300, MSM 
Selectiveteset: 62.646. Se dee Ee Zea We aye anes BA wR a OPER 320, MSM 
sense byteO ................. Pie cecasiatl ss cay Sota kD gater ney det trast Miata SENSE 15, MSM 
Sense Dyte sk tae ev eS pe oo hence oe ek oe ea Send tas SENSE 20, MSM 
Sense byter2: hee A re a a eee Be WOR ee Sa es ere SENSE 25, MSM 
sense byte 3-5 2s. ee ce ee eee eee ee eae bebe eb es SENSE 30, MSM 
sense byte.G. s.cd06 ba fedod vee Socks Sees Ebb Aw woe pa deka ee SENSE 32, MSM 
sense byte: 7? @ .c08 6 SC SG PS ee be Bee Eee Ae hennk pee SENSE 35, MSM 
sense bytes summary .......0.0.0 000 0c ee eee eens SENSE 10, MSM 
Sense cOmMand: esi. oein tea eee wie ad a Soe hee Ae ee lees Wale ea ES see Commands 
Sense |/D command ... 2.0... 0. eee ee eens see Commands 
sense fegisters «ioe 2arc eet ae a a See Bn ae a BN a oe PWR 39, MIM 
Sense Subsystem Status command ............. 0.000 cee eee eee eens see Commands 
Sense Subsystem Counts command ........0.0 000000 e eee eee eee see Commands 
senseintroduction: 2c 4 dc: idleiessein ee pl td de ele ee wee Ee Shea SENSE 5, MSM 
Sequence driver “5c. kkaa eee ae tay eal eee On Seay oe ee PWR 81, MIM 
Sequence masks: a. s. ised. le he Pee ke Re ee Sie ee te PWR 39, MIM 
sequencing attached device strings ..........0 2.00.00 cee ee ee ee PWR 81, MIM 
sequencing prerequisites .......... CBS eet iear te Pe Becas fon a aca tg Soh alae es ina, A Cae PWR 76, MIM 
SOPVICGMN. hos bts he ea Ste eee ee haa Nena eit Sei eeanel ver bdin fanaa Ye bide OPER 305, MSM 
SORVICe: OUL® 34.4. 506% Fv hhh ino ee Eade alae ale ae Ie ellen pened) ec D aie ale OPER 300, MSM 
servicing, diskette drive offline .........0. 0.000. cc eee eee CARR 110, MIM 
Set File Mask command ........0.0. 00.000 eee ee eee eee eens see Commands 
Set Paging Parameters command .....5... 0.0.0 0c eee eee eee eee see Commands 
Set Sector command ........ 0.00. ce eee eee eee eee see Commands 
Set Subsystem Mode command .......... 0.00... eee eee ee eee see Commands 
settings of switches ... 0.0.0.2... eee ee ne ee een eens INST 40, MSM 
shadow registerS . 0.0... eee ee eee tenes OPER 60, MSM 
Space Count command ... 0... ee ee enna see Commands 
Special reset: | sis salceed we Bade ee he dae ek ano Waele OPER 320, MSM 
stability checks, machine 2.1... 0... ee eee teens INSP 30, MIM 
Start section description . 2.0.0.0... 0c ee ee ee ete ee ee START 11, MIM 
State: Save-tables. sc aes eda del bow ee eae Wes: BS aoa PDA 110,300, MSM 
Status 22 et V8 ed ce ceo eh eas fae Cla eae dia ae eI OPER 305, MSM 
Status indicators ais ee ee weal ace We ws EE Ae ees oP ED PWR 27, MIM 
status information 2... 0... ee ee ene ee eens OPER 255, 260, MSM 
status pending in the storage director 2.0... 0.0... eee ee ee ees OPER 260, MSM 
status pending in the device 2... ..... 0.0... eee eee tenes OPER 260, MSM 
stepper motor assembly ......0.0..0. 0. 0c ee eee teens OPER 345, MSM 
storage (CMSH) cardS .. 00... ce ee ene e teen en ens see Cards 
storage address (CMSA) card «0... ce ee ee be eens see Cards 
storage-addressing: oo... as eae Pa ET aaa a ea ee Be OPER 95, MSM 
Storage. control Cards): aecc8 5. 5-008 6 dea ee es eee a kw oaths ale we UR A ds ae ato see Cards 
storage control and storage card to card data flow ................2005 OPER 95, MSM 
storage control and data .......... 0... eee ee ee eee INTRO 115, MIM 
storage control and data cards ............. cee eee ee INTRO 115, MIM 
Storage cONtrOl. keke eae Seeks eae Schad Sash Oa ee iat ae ee we Es as OPER 95, MSM 
storage data flow. 0.3. 4 eel ee ed Wa ean a dE OG ee a a OPER 95, MSM 
storage director 

chanel check: 1 2 6it.2.6 0% \.o a eee a eee ea aes A Pe es SENSE 125, MSM 
clock stopped check 1 20.2... ee ene SENSE 110-120, MSM 
communication, (Models 21 and 23) ........... 0000002 eee eee OPER 330, MSM 
data flow, card tocard ... 0.0... 0. ee eee ee ee eee OPER 15, MSM 
data: flow diagrams: 3:65 ene hee hae ak ae ee we a ee OPER 20, MSM 
equipment checks . 2.0.0.0... 20000 eee eee SENSE 55, MSM 
IMIG, cease Soaty tne 2. Bea Ste Si aes Ose Ney ee eae ga Sage MD 150, MSM 
initiated Sequence: 2. s..¢u2 a 2S he's MA RAPA ie wae Wea lane 4 OPER 315, MSM 
microprocessor (SDM) card 1.0.0... ee eee ee eee see Cards 
FOSCt bi SSE ect eee owe et A ei aed onde nn ble ote Ste Gah 2 a dale ae RS MD 160, MSM 
storage driver address (CMDA) card .. 0.0.0.0... 00 ee ee ee eee see Cards 
storage driver data(CMDD) card 2.00. ee eee ee see Cards 
storage Operation. 28. os sedaes yee AGN Se Card wl Bag Pe aa ee Se BS OPER 95, MSM 
storage, subsystem: keh ha he ee we ek hk oie eet see subsystem storage 
subsystem description «2.0... 0. ee ee see the INTRO section, MIM 


subsystem storage 


index INDEX 5 


Index 
CONTON oe eG. bo ces ang: Sh ee Sede we a EOS wid ere des & Gas aie © OH Gualaeeas ... OPER 95,MSM 
diagnostic restrictions 2.2... 0.0... ee ee eee START 11, MIM 
CUT ONS: e505 Pg eters, Shite GO teats ob aS oo ik eA, Se See G SENSE 190-250, MSM 
iGEntifications 2. ::.nkcae keh wae eee ai ewe Cw otek Seed Ban INST 10, MIM 
MaintONnanCe 5.6.55 oes Se He aS PA OEE ES Vale aS Cras EVER OAS INTRO 30, MIM 
overview 
Modeli2d ese crete oie Bo Gaara Geo ab Ae ee eee A a INTRO 40, MIM 
Model 23). 225569 cient Oi nd fees ewe ees ogee gy iek Desae dt eotbtaedets oe ewes INTRO 50, MIM 
Model 23 with RPO # 8BO035 ...... 0.02... es INTRO 60, MIM 
POWOD sis ce te re he ha Seed Brew ed ahs Waals Wha boar Barnes PWR 17, MIM 
subsystem storage control area card diagram... 2... ...0.0.0.2 000000 eee OPER 100, MSM 
subsystem storage area card descriptions ............ 0. eee eee eee OPER 105, MSM 
subsystem storage area card diagram ww. we ee ees OPER 110, MSM 
support material and references ....... 0... 000. eee eee nes INTRO 30, MIM 
support: mode, MD «3.5 sede eke Beds Sore den Bena sane «ae RO Be EE, Ba as MD 50, MSM 
SUPPFOSS.OUR 0 n.cce ko By vedere Ree Weare Sie ee Reece Won ne dass wen ares OPER 300, MSM 
swap.cables) sug ea BS ew Se otek ae ce Se a se ee Sere ee ae ee CARR 230, MIM 
switch clock (SCK) card 2... ee ee ee eee eas see Cards 
switch driver receiver (SDR) card 2.0.0... ee ne eens see Cards 
switch driver terminator (SDT) card 20... ee ee eee ene see Cards 
switch feature, remote ...... 0... eee ene teen eee CARR 229, MIM 
SWITCH: PANElS” s ncese tse ieee dues Shs w Ske Seetaeek Be wre ayaa a eee wean gia was INTRO 125, MIM 
switch, maintenance power «1... ee ee ee eee PWR 27, MIM 
switch, unit emergency «2.6... ee eee eee ee es PWR 74, MIM 
SWICCHOS; POWEF: voice ace Sa Wie Sh ee te Se bee ee Daw ae Ae bare ee PWR 74, MIM 
switches, subsystem power ......... 0.00. ee eee eens PWR 27, MIM 
SYMDONS. ess ska des Ce FAS AE oe Sse es ewe see the Legend (LGND) section, MIM 
symptom code table 2... .. eee ee ee eee PWR 40, MIM 
sync and save tables ......... 0... ee ee eee eee PDA 200, MSM 
sync out, (Model 21) 20... ee eee OPER 360, MSM 
syntax description, maintenance diagram manual (MDM) . see the Legend (LGND) section, MIM 
Syste resets. 2:8 wieiise ss ee eR a OS GA RPE ews a eee oi, OPER 320, MSM 
SYStOM teSt ii .-% sca vore ease ane ode wR Op ES Pi ER ee ee, Pied INST 110, MIM 
T 
TACR (two-channel additional condition register) card... 2.2... 0... ee ee eee see Cards 
TADT (two-channel additional driver terminator) card «1.2... ee ee see Cards 
(AGS > bce ote bas Obs te eee ee nee & Ye ee ed OPER 360, MSM 
tailgate cable connector pin identification ..... 0.2.0.0... 00.2 eee ee eee LOC 101, MIM 
tailgate cable connectors location ......... 2.202 eee ee es LOC 101, MIM 
TCR (two-channel condition register) card 6. ee see Cards 
terminal board checks 22... ee eee INSP 60, MIM 
test equipment/tools needed for the 3880 .........0.. 0.0.0... eee eee INST 10, MIM 
test, electronic channel wrap www. ee ns CARR 215, MIM 
TEStONNINE: foc. seein ee Qed eer wae ee Oe den eee eee als see the OPER section, MIM 
(OSt; SYSTOIT os said See eee See hea he RE We EO Se ohn, ES ES INST 110, MIM 
testssOnline: 6.0 hd, tat ee ae Be ue Be Ad a at PROG 5, MIM 
three phase ac bulk supply location 2.0.0.0... 0... ee ee es LOC 30, MIM 
tools/test equipment needed for the 3880 ........... 0.0.0.0 0 cee eee ee INST 10, MIM 
NOOSE fof ak ree ee hs BR lara Oe Manet, Pua act ot al gt on idle oct teten CARR 110, MIM 
trace Options 55.63 gn eed oe Oe REA ee OU RE be RS Ge Mar oe ROS MD 60, MSM 
trace program introduction 2.2.0... 0. . ee eee eee PDA 100, MSM 
trace-support option 2 2. ee ee eee ees MD 70,MSM 
trace-support option 5 2... ee eee eens MD 90,MSM 
two-channel additional condition register card oo. es see Cards 
two-channel additional driver terminator card 2... ee ee es see Cards 
two-channel additional condition register (TACR) card ............ 2.0000 eee eee see Cards 
two-channel additional driver terminator (TADT) card «2.2... es see Cards 
two-channel condition register (TCR) card 20. ee ee eens see Cards 
two-channel condition register (TCR) card 6... ee ees see Cards 
Two-Channel Switch Pair feature 
Model: 4) isis sc hayin oh a ep hte ia edn die eae Wate D OP a eae INTRO 35, MIM 
Model?23 oe niG a. ehcins wan gh aa Dla DR eS ERG ee wake ek eRe es INTRO 45, MIM 
Model 23 with RPQ # 8BBO035 3... ee es INTRO 60, MIM 
Two-Channel Switch Pair, Additional feature 
Modeli2t <n fn3 ee 08 Weetae Hien ig ee RAG RR Sales a ee ea INTRO 35, MIM 
Model:2 3) 24.53 ge dees Ss eee tek othe ale eo A A ee es INTRO 45, MIM 
Model 23 with RPQ # 8BBO035 ... 1. ee eee INTRO 60, MIM 


U 
Unconditional Reserve command ......... 0.0.00: eee nes see Commands 
unguided maintenance .... 0.0.0.0... ee eee cee eee MD 20, MSM 
UNE CHECK: 05.6 Soe canta) @ Meee erie day see ay eo Ba one ANG le. a GO sie OPER 255, MSM 
unit emergency switch 2.2... ee eens PWR 22,74, MIM 
unit emergency switch ....... 2.0.0... ce ee eee ee INST 60, MIM 
unit emergency switch release procedure ........... 000. eee eee ees INST 40, MIM 
UNIT. EXCEDtIONy 6 Ge Sein race Se a PO Oo Se al ae OPER 255, MSM 
upper/lower port registers 2.6.0... teens REF 60,100, MSM 
usage Statistics and overrun errors 2... ee SENSE 170-185, MSM 
Vv 
VIV/OET SEP! 6 oth cidacenk gets Buk ber chepeec cit eit det, 3d Settee ag a Bat, Mea tate oh PROG 20, MIM 
voltage Checks. 6.2 gS deg wh gtd: 2 A pi es GE abe UE Pte ee TA AG ae PWR 32, MIM 
w 
warning labels, summary 2... ee ee ee ee eee INSP 90, MIM 
wrap cable installation 2.2... 0.0.0.0... ee nee eee CARR 210, MIM 
wrap test description 2.20... 0.0.00. eee eee CARR 210,215, MIM 
WIAD CIOCHFONIC: eoccd isd Sie ce ane a ads ae te Ee a AR a cw dhe a INST 90, MIM 
write: commands: «i200. wet Ae bP eee a ae ee a OPER 225, MSM 
Write Count-Key-Data command ............ 0.00 eee ee eee see Commands 
Write Data command ........ 0.00.0 ee eee ee eee see Commands 
Write Data command 2.0... . 0... ee eee eee eee see Commands 
write hit, (Model 21) 00... eee eee eas OPER 200, MSM 
Write Home Address command ........... 0.000 eee eee ee ee ees see Commands 
Write:inhibited® c20:4.:n 2 hexous eae oe eee ane eee ae ae hes SENSE 22, MSM 
Write Key-Data command ... 0.0.00. eee eee see Commands 
write miss, (Model 21) 00.0... 0.0... ee eee OPER 200 MSM 
Write Record Zero command .. 1.2... 0.0.22 ee ee see Commands 
Write Special Count-Key-Data command ............ 00.00 eee ees see Commands 
Numerals 
S350 addressing) <3. see G ws OS eee Mae sd Si ea oe Se ee a tes A INTRO 40, MIM 
3380 addressing 

Model 23% 22s sad ee He ee Bie ak Ee ee Ee bs Behe ts ed INTRO 50, MIM 

Model 23 with RPO # 8BOO35 ... 2... es INTRO 62, MIM 
3880 maintenance library .. 0.0.2... 20.00.0000 eee INTRO 5, MIM 
3880 maintenance plan . 0... ee ee eee INTRO 30, MIM 
50 Hz maintenance power supply - location ........0 00.0000 eee ee ees LOC 40, MIM 
50 Hz primary power box - location 2.0... 0.0.00 0.0 ees LOC 41, MIM 
60 Hz maintenance power supply ~- location ............. 00002 ee eee ene LOC 35, MIM 
60 Hz primary power box - location 2.0... 20... 0. ee ees LOC 43, MIM 
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Reader's Comment Form 


You may use this form to communicate your comments about this publication, its organization, or 
subject matter, with the understanding that !BM may use or distribute whatever information you supply 
in any way it believes appropriate without incurring any obligation to you. 


Your comments will be sent to the author's department for whatever review and action, if any, Is 
deemed appropriate. Comments may be written in your own language; use of English is not required. 


Note: Copies of 1BM publications are not stocked at the location to which this form is addressed. Please direct any 
requests for copies of publications, or for assistance in using your IBM system. to your 18M representative or to the 


!1BM branch office serving your locality. 
Mach Type/Mod Storage Control/CPU 


Symptom/Error Code if no error of symptom code, check here C] 


Describe the trouble as it was reported to you, or as it appeared to you (machine problem). 


Serial Number 


Page EC No. 


Describe problem you encountered with documentation. 


Do you want an acknowledgement? For plant use only 


Wer Date received 
Fill in your name and Branch Office Number: 7 


Name Sender acknowledged 


B/O No. Research completed 


Incorporated by EC 


Occupation 


Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an 
IBM office or representative will be happy to forward your comments.) 
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Staples Can cause problems with automated mail sorting equipment 


Piease use pressure sensitive or other gummed tape to seal this form 


Note: 


Reader Comment Form 


Reader’s Comment Form 


You may use this form to communicate your comments about this publication, its organization, or 
subject matter, with the understanding that IBM may use or distribute whatever information you supply 
in any way it believes appropriate without incurring any Obligation to you. 


Your comments will be sent to the author's department for whatever review and action, if any, is 
deemed appropriate. Comments may be written in your own language; use of English is not required. 


Note: Copies of IBM publications are not stocked at the location to which this form is addressed. Please direct any 
requests for copies of publications, or for assistance in using your 1BM system, to your 1BM representative or to the 
IBM branch office serving your locality. 


Mach Type/Mod Serial Number Storage Control/CPU Page EC No 
Symptom/Error Code if no error or symptom code, check here CT] 


Describe the trouble as it was reported to you, or as it appeared to you (machine problem). 


Describe problem you encountered with documentation. 


For plant use only 
Date received 


Do you want an acknowledgement? 


Fill in your name and Branch Office Number: 


Sender acknowledged 
Name G 


Research completed 


8/O No 
Incorporated by EC 


Occupation 


Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an 
IBM office or representative will be happy to forward your comments.) 


Reader Comment Form 


Note: Staples can cause problems with automated mai sorting equipment 
Pivase use pressure sensitive or other gummed tape to seal this torm. 
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Fold and tape 


Attention: Information Development 


Fold and tape 
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Please Do Not Staple 


Department 61C 


ARMONK, NEW YORK 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 40 


POSTAGE WILL BE PAID BY ADDRESSEE 


International Business Machines Corporation 
General Products Division 

P. O. Box 27155 

Tucson, Arizona 85726 


Please Do Not Staple 


Fold and tape 


NO POSTAGE 
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MAILED IN THE 
UNITED STATES 
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Information Development 
Department 61C 
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International Business Machines Corporation 
General Products Division 

P. O. Box 27155 

Tucson, Arizona 85726 


Please Do Not Staple 


NO POSTAGE 
NECESSARY IF 


MAILED IN THE 
UNITED STATES 
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You may use this form to communicate your comments about this publication, its organization, or 
subject matter, with the understanding that |BM may use or distribute whatever information you supply 
in any way it believes appropriate without incurring any obligation to you. 


Your comments will be sent to the author's department for whatever review and action, if any, is 
deemed appropriate. Comments may be written in your own language; use of English ts not required. 


Note: Copies of IBM publications are not stocked at the location to which this form is addressed. Please direct any 
requests for copies of publications, or for assistance in using your 1BM system, to your IBM representative or to the 
IBM branch office serving your locality. 


Mach Type/Mod Serial Number Storage Controi/CPU Page ID Page. EC No. 
Symptom/Error Code if no error or symptom code, check here C] 


Describe the trouble as it was reported to you, or as it appeared to you (machine problem). 


Describe problem you encountered with documentation. 


Do you want an acknowledgement? For plant use only 


wr Date received 
Fill in your name and Branch Office Number: eee eS: 


Kame Sender acknowledged 


B/O No. Research completed 


Incorporated by EC 


Occupation 


Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an 
IBM office or representative will be happy to forward your comments.) 


Note: Staples can cause problems with automated mai! sorting equipment. 


Piease use pressure sensitive or other gummed tape to seal this form. 
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Reader's Comment Form 


You may use this form to communicate your comments about this publication, its organization, or 
subject matter, with the understanding that 1BM may use or distribute whatever information you supply 
in any way it believes appropriate without incurring any obligation to you. 


Your comments will be sent to the author's department for whatever review and action, if any, 1s 
deemed appropriate. Comments may be written in your own language; use of English is not required. 


Note: Copies of !8M publications are not stocked at the location to which this form is addressed. Please direct any 
requests for copies of publications. or for assistance in using your IBM system, to your IBM representative or to the 
18M branch office serving your locality. 
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Describe problem you encountered with documentation. 
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Do you want an acknowledgement? 
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B/O No. Research completed 
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Occupation 


Thank you for your cooperation. No postage stamp necessary !f mailed in the U.S.A. (Elsewhere, an 
IBM office or representative will be happy to forward your comments.) 
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Please use pressure sensitive or Other gummed tape to seal this torm. 
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